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FOREWORD 


BY 

H.R.H. TME PRINCE OF WALES, K.G. 

No business man — especially shouKl !\c contemplate an extension of activities — 
can alforci dispense with perioilical stoe!. -taking, 'bhe necessity for this 
applies equally to a country or empire, particularly when recovering from a 
devastating war that has resulted in heavy liabilities and dislocated the accus- 
tomed routine of trade and coiunKTce. We are all proud of the British Empire, 
embracing more than a quarter of tlie world's laml area and a similar proportion 
ol its inhabitants, but very many of us fail to realize the inhnite variety and vast 
extent of the Ihnpire’s natural products, which arc capable of being made self- 
siiflicing. 

The vohimcs of this Series pass in review the material resources iVc ^ 
Empire, and constitute, as it were, an Imperial stock-taking. They deal with 
food and raw materials of every kind, summarize the present condition of iiUer- 
Impcrial trade, and indicate where furtlier developments are possible. 

At the present- moment, when our great Jkitisli Empire Exhibition p* 
imminent, they should be of special interest both at home and overseas. It 
gives me great pleasure to recommend them to all those who have at heart the 
proper organization of the Empire s natural wealth. 




GENERAL INTRODUCTION 

BY 

THE ^RIGHT^ION. SIR ERIC GEDDES, G.QB. 

In undertaking the preparation ol this Senes the Federation of British Industries 
has, I am convinced, rendered a real!} jnaetical service to business men through- 
out the Empire. 

Hitherto, there has lu'cn no staiuiard work of reterenee gi\ ing the informa- 
hon \vhit;h ought to be in the pos^i'ssion of business men all over the world 
rcgarding'the resources ol (neat Ihii.nn and the other countries of the Empire 
in the materials of industry. 

It is true that there are some excellent monographs drsenhing in general 
terms the resources ot isolated p;itis o| (1 k‘ b.mpire, and a very lew dcMling 
comprehcnsnel V with mdniiliial piscineis, 1 nt, apiirt alt<*gethi‘r from the lact 
that the sum total of the mlormai 'on iniieuned m existing publications falls 
hopelessly far short of what is is enenti , :-'ieh info’ rci.it lou as exists is hardly 
prepared in a form aJiipted to the it (g m emenls of the practical man who wants 
neither a bai'c table.* of statistics about the piodiiets essential to him m his biisiiK.'ss 
nor a mere iteneral dc'scription of the ext ait of the I'csomta's of a given country 
in those products. On the contrarv, the busiiu'ss man wanf.s information not 
only as to the available supplies of his raw materials, but as to the (jualilv of 
tlif sup})lies produced iu dillerent parts ol the world, as to the amount of*1Ehe 
unieve loped resources, as to the transport facilities, as to the local conditions 
of hihour, etc., and as to the chances of jiia sent supplies av.iilahle for import 
in this country being absorbed in tin* near futuK* b\ local (.Icmands. In other 
words, lie wants particulars of all those factors which liave to he taken into 
account in the ordinary course of business, and he wants those particulars 
arranged in an accessible form. 

Tlie aim of tliis Series has been to give this information in this form, and 
thus to provide not only for our own use, but for the use of traders all over the 
world, a compendious Buyers' Guide to our Imperial res(uirces. I venture to 
think that the present is a very appropriate time for this undertaking. It is 
not only that ail our thoughts are being turned towards the idea of Ivrnjurc trade 
and Empire development by the great llxhibition wdiieli is shortly to be opened, 
and which will be the most impressive demonstration of our Imperial productive- 
ness that the world has yet seen. The whole trend of economic circunistances 
is forcing us in the same direction. 

The world war has disastrously affected the Continent' of Europe as a 
market for the manufactured goods of Great Britain and the products of the 
British Dominions. Even foreign countries which were neutral in the gre^ 
struggle have sufferad in the same way, though in a less degree. Our tpade 

ix 
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with the Far East and South America has suffered series 

thduRh more tlian five years have now elapsed since the gi 

• the resumption of normal conditions seems but little nearer. 
tariffs; are rising higher and higher against us a 1 over 

our own productive capacity has been substantially increased an ^ ^ ^ 

has grown to su^h an extent that we have now two million more 
feed and a million more men to employ than wc hatj in- 194. it si^t^ms clear, 
therefore, that we need some reorientation of our commercial policy, and the 
obvious direction for this seems to be tlie cultivation of our own mhentance. 
A study of the facts shows that there is good hope in such a policy. Britons 
in all parts of the world are bound together by ties of sentiment and cus^m 
which neither distance nor difference of conditions can seriously weaken. Not 
only has the tremendous investment of British money in our Ove^eas Dominions 
bound us with a golden chain; there are a thousand invisible impulses always 
strengthening the bond. Even in 1913 our trade with the Empire was about 
25 per cent, (imports) and 36 per cent, (exports) of our total world trade. The 
following tables show this in more detail with a comparison with the figures 
for the latest twelve months available. From these it will be seen that our 
imports from Imperial sources show a substantial advance over pre-war, the 
export figures remaining about the same. 


I'LHCLNTACHS OF ImIuRIS FROM VaHKTJS So'JRCM. 


Ciffi from — 

(htoher, i() 2 i 
to 

Year 

19 J 3 ‘ 

"TJritiffh Ifulia 

SipUtr.l'.cr, lyii. 

(yQ 

6-3 

S('!l'-j^overninc[ D(nnini<>n:i 

16-3 

•.V 3 

5-3 

Other linlish couiitnc.s {e\((|)( Iloiii' Kotu;) 

b'ufope . . 

,^V- 

40'4 

United States . . 

J'j-6 

18-4 

South and Central America . . 

108 

100 

Other countric.s 

S-8 

6-3 

pEilCENTAGES OF KXPOHTS (U.K. (jOODS) 

TO Various Destinations. 


Consigned io — 

Oclober^ 1 9^2, 
to 

Sepiemhtr, 1923. 

Year 

» 913 - 

British India 

122 

13-4 

Sdf-jifoverning Dominions 

r8-o 

r7-5 

Other British countries (except Hong Kong) 

5-7 

5-4 

Eurdpe , . . . * 

34-2 

34-4 

United States 

8-0 

5-^> 

South and Central America 

88 

10-6 

Other country 's . . . . 

131 

13*1 


The following table shows the areas and populations of the British territories 
on the various continents: * * * 
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Summary op Area and Population (1921-22). 


Great Britdfn and Ireland 

Europe - 

Asia 

Africa ' 

America * • . . 

Australasia . . 

Total ■ 


Artu (Square Miles). 
*21,633 
120 
2,123,418 
3,822,667 
4,009,996 

_ 3.278,9*7 
*3.356,75* 


Population. 

47.308.000 
■ 234,000 

332.772.000 

50.119.000 

11.142.000 
7,795,000 

449.370.000 


The following, table show^ the approximate purchases of British goeds 
per head of population for the first three quarters of 1923: 

per Head. 


India, British 
’federated Malay States 

Australia 

New Zealand 

Canada 

Hong Kong 

Union of South Africa . . 



oa 

0-5 

78 

12-3 

23 

7-7 

2 1 


The most striking features here are the huge acreage, small population, and large 
volume of purchase per head of Australasia, and the relatively huge populations 
and small volume of purchase in the Eastern territories, with Canada and South 
Africa occupying an intermediate position. I will recur to this contrast later. 

Finally, a few figures may be given indicative of the percentage of various 
important world supplies either produced or available within the Empire: 


I915< 1921. 

' Copper (long tons) 100,000 46,000 

Percentage of world production .. .. I0’2 8^5 

Lead (long tons) .. .. .. .. — 199,400 

Percentage of world production .. .. — 22 9 

Tin ore (long tons) 68,300 46,800 

Percentage of world production .. ., 53-9 42-2 

1913- ’ 1923- 

Wool (mcluding alpaca, etc.) (lbs.) .. .. 5,414,067 14,077,339 

Percentage of world production .. .. 74 6 77-)^ 


It is clear, therefore, that there is an almost unlimited field for expansion 
of our Empire trade, whilst in many lines this possibility of a self-supporting 
Empire should be realizable. On the side of Great Britain the requisite produc- 
tive power already exists. Overseas the position is somewhat different, and it 
seems clear that the requisite development of the purchasing power of the 
Overseas Dominions can only be produced by a gradual cjevelopmcnt .of the 
resources of those Dominions, the surest way to which will be an increase in 
our own consumption of their products. There are two distinct problems, one 
for the tropical and one for the temperate and subtropical countries. 

In the former any substantial increase in the w'hite population is hardly 
to be expected, since the bulk of the work of the country must in such climates^ 
always be do^ie by thS native Vaces. The purchasing power of these territories 
^ can therefore only be developed by the steady development of their material 
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rMOurces. This, of course, means recourse to British capital, Great Britain 
is to get the greatest advantage from the development and if our Imperial ideal 
is to be fulfilled. In our present economic condition this, of course, presents 
some* difficulty, but if we can carry out this programme, there will follow a 
greater demand for British plant, machinery, shipping, rolling stock, etc., as 
well as a' gradual increase in the consuming power or the natives. 

In the temperate climates the quickest means to ;both our objectives lies in 
the speedy increase of the white populations. Nfothing is more striking in 
the figures given above than the quantity of British goods purchased per head 
of these great peoples. But it is useless to attempt to stimulate emigration 
from this country to the Dominions unless there is a real demand for the services 
of the migrants when they arrive. Such a demand will only arise pari passu 
with the development of the resources of the country concerned. 

The deduction to be drawn from the above considerations is obvious. 
How the required results are to be pursued is a more difficult question. This 
is not the place, nor am I the person, to embark on questions of political con- 
troversy. I will only point out that, whatever method be adopted, accurate 
and comprehensive knowledge of the facts is absolutely essential. (All those 
who are engaged in business, either here or overseas, whether it be in finance, 
in production, in merchanting, in transport, or in insurance, should be informed 
of what the diirerent parts of our great hinpirc can produce, and the conditions 
under w'hich production must take place and those under whicli the produce can 
be brought to market. 'Fhore should be a general knowledge, too, of the amount 
of foreign competition with which our products and materials have to contend.) 

In all my experience, wdiethcr on the railways, in the turmoil of the (jreat 
War, in (jovernment, or in commerce, I have been continually impressed with 
the vital importance of accurate and comprehensive statistical knowledge — and, 
1 am atraid, loo often impressed with the difficulty of getting it. 

This Series is an endeavour to supply siicli information regarding our 
Imperial resources. It cannot, unfortunately, be maintained that the results 
arc in every case all that one could wish. However, this very inadequacy is 
perhaps the clearest Justification for the series. The fact that complete informa- 
tion cannot be given shows how necessary it is that all available information 
should be collected and made public. Only in this way can attention be Called 
to what is wanting and the deficiencies made good. If the Scries proves as 
successful as I hope it may, and believe that it will, it should become a permanent 
institution, and it should be possible gradually to make good what is now wanting 
in future issues, so that eventually wc may have in it a standard work of 
reference, wliich should he indispensable to all those interested or engaged in 
Imperial commerce* or development, whether he be business man, student, or 
administrator. 
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BY 

J. H. BATTY 

The United States is often quoted as occupyini^ the unique position of a really 
self-contained country, having not only sufficient for its own requirements, 
but in some directions a surplus available for the needs of other nations. This 
applies, to some extent, to edible oils and fats. Such an advantage is of para- 
mount importance and can scarcely be exaggerated, d'he country which can feed 
itself and produce raw materials needed for its industries is almost unshakably 
strong. 

Our deficiency in this direction was brought keenly home to us during the 
War, and we are now alive to the fact that every endeavour must be made to 
develop the resources within the British Empire, more particularly in oil seeds, 
copra, and such-like products, the resultant oils of which can be used for edible 
purposes. The difference, of course, is that in the British Empire the natural 
wealth is scattered, whereas in the United States it is all within unbroken boun- 
daries. The task of bringing this wealth to the w'orld s markets is a problem 
ever fascinating to those men who take a pleasure in the Empire’s development. 
Edible oils may be regarded as a vital necessity to practically every country. 
The world’s consumption ia|[stcadily|incrcasing year by year, and we arc fortunate 
that, in this particular, the British Empire is becoming more productive and 
probably supplies half of the oil seeds in the world. We are shipping annually 
(approximately) : 

300.000 tons of palm kernels 

130.000 „ ground nuts 

90,000 „ palm oil 

350.000 „ copra 

300.000 „ linseed 

350.000 „ cotton seeds 

200.000 „ ground nuts 

100.000 „ sesame seed 

Also in our Colonies we produce illipf* nuts, shea nuts, mowrah, and other 
minor oil seeds. 

The great development given to the margarine trade during the last twenty 
years has enormously increased the consumption of oils and fats. It is estimated 
that the consumption of margarine in this country is between 200,000 ani 
250,000 tons per annGm. ’ Last year we imported about 60,000 tons, principally 
freon Holloa. * In addition, the imports of butter amounted to fio less than 


•from West Africa, 


from India and the East. 
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250,000 tons in 19^. Each year brings increasing supplies of the latter from 
Australia and New Zealand. 

1 he recognition of the importance of these oil seeds is no new thing in the 
East. Oil made from the flesh of the coconut (^Cocos nucifera) has, from time 
immemorial, been produced and used by the natives of Eastern countries, both 
as an edible fat and as an unguent. Native-made oil being generally jmade from 
freshly gathered nuts and consumed soon after its preparation, therd is no time 
for the development of rancidity, and in consequence the oil is palatable to the 
native in spite of its strong characteristic flavour. The development of free 
fatty acids in native-made oil and the strong coconut smell formerly prevented 
the oil from being used as an edible oil among Western peoples, and for many 
years coconut oil imported into Europe and America was used almost entirely 
tor soap-making purposes. During the second half of last century several attempts 
were made to get rid of these drawbacks, and about 1880 a process for rendering 
oil neutral both as to acidity and flavour, was perfected sufiiciently to enable 
the refined oil to be sold under various trade names for edible purposes on the 
American markets Its chief use at this stage w'as as a cooking 
at to take the place of lard, and the harder portion of the oil (the “ stearine 
as It IS termed) was also separated and used in the manufacture of chocolate and 
other confectionery The process referred to under^vent various improvements 
and was presently adapted lor use in the case of the kindred oil from palm kernels 
he product 01 tfie West African oil palm. Nowadays, edible refined oils, such 
as CMonut and palm-kernel ods, have to satisfy much more stringent require- 
appeared on the markets, and the processes of reining 
and deodorizing these and other vegetable oils which have already attaint f 
high degree of perfection arc constantly undergoing improvement • 

I owards the end of last century the introduction of improved methods in the 
^rgurine rendered it possible to use both theL oils in their refined 
f ' ’1^' "" immediate and remarkable development in their use 
for this purpose took place. The increase in their consumption for thl purnose 
was extremely rapid, and within a few years a very large proportion of the wLle 
o/thc wor d s production of coconut oil and palm-kernel oil w'as diverted from the 
soap pan to the margarine churn. This movement received a further impulse 
during the Great War, and it is no exaggeration to say that one of the dmsive 
factors in bringing about the result of the War was the possession by the Allies 
of the sources of supply m West Africa of palm kernels anci ground nuts and from 

aJ'an e li f '•'"Pra: Until the eighties cotton oil was practically unknown 

as an edible oil, but as science in refining oils progressed, its quality was recoc- 
nizcd and, consequently, added enormously to tL supplies to mlet the ever 
’reren?'"^’ The supplies of copra have steadily advanced during 

he the vvorld s supply totalled about 189,000 tons, and it may 

be said they now approach 900,000 tons per annum. Coining to recent times^ 
9 oya-bMn oil, introduced m Europe about 1910, is purchased to-day to the extent 
about 25,000 tons in Europe, besides a niuch larger production in the East 

fnr Hnseedoil, which were'used 

for edible purposes over one hundred years ago, and after thiir ‘consumption 
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had fallen practically into disuse, are now again (when price permits) used as 
edible oils, but principally in the hydrogenated or hardened state. The edible 
trade steadily encroaches on every fresh source of supply, the most recent being 
palm oil, which is now being more freely used for edible purposes. Until 
recently we have depended entirely on West Africa for the supply o^alm oil, 
the exports from that county being about 90,000 tons per annum. There has 
been no system of cultivation or preservation in West Africa. The natives 
have collected the palm fruit from the wild trees in the forest and have, in a 
primitive way, extracted the oil from the outer husk or pericarp. However, it 
IS now recognized that West Africa must begin to face a serious competitor in 
the cultivated oil-palm plantations in Sumatra. According to reports, within 
the next ten years the export of palm oil from that countiw should be approaching 
the same quantity as now exported from West Africa. Systematic cultivation of 
the oil palm will enable Sumatra to produce two or three times the quantity of 
fruit that is obtained in West Africa from untended trees, while the systematic 
collection of fruit and manufacture of oil by efficient machinery will produce 
larger yields of oil of better and more uniform quality than are obtained by 
native methods. 

The Colonial Office and merchants interested in West Africa are realizing what 
they have to face, and a committee, comprised of officials and merchants, was 
recently appointed to report on the position and put forw'ard recommendations 
for the safeguarding of this important industry in Wejit Africa. The time is not 
far distant when the oil palm in West Africa will have to be cared for and proper 
steps taken to cultivate it, also to introduce machinery for the extraction of the 
oil — in fact, to bring the collection of this valuable product in West Africa up to 
date and on a business footing. There is a great future before palm oil, now 
that it can be refined and used for edible purposes. 

The process of hardening oils is claiming the supply of every vegetable oil 
produced, and a new source of supply may be expected in a few years to come 
from the shea nut. It has been stated by the (Government authorities of the 
Gold Coast that in Ashanti and Northern Territories some 200,000 tons of these 
nuts can be collected and marketed annually directly an economical means of trans- 
port is provided to bting this supply to the port of shipment at a reasonable cost. 

The fishing industry is again becoming of great importance. Whale-oil 
production at the end of last century had fallen to about 20,000 tons annually. 
However, with improved methods of fishing, and with fresh seas broached, 
whale-oil production to-day varies from 80,000 to 120,000 tons annually. 

It is noticeable that the seed-crushing industries, like others, once established, 
tend to remain in given countries or districts: cotton-seed crushing in the United 
States ; palm kernels in Germany ; copra, sesame seed, and ground nuts in France, 
Germany, and Holland. To some extent this may be due to the conservative 
nature of the farmer, who, once he is accustomed to a given sort of cake for his 
cattle, does not change readily. The War forced many changes, and as it was not 
possible to find an outlet in Germany for palm kernels and ground nuts, these 
products came to this ^:ountry,,with the result that, at the present time, aboyt 
W,ooo tons of palm kernels and 100,000 tons of ground nuts are cruj^hed here. 
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This industry, founded during the War, has remained, thus showing that 
extraneous influences are, jn some cases, necessary to assist in the startine 
of industries. ° 

In view of the world’s expanding population and the impossibility of increasine 
the supply of natural butter sufficiently, the necessity is apparent of encouraeine 
supplies of oil seeds in order to produce oil for the manufacture of marganne^ 
Undoubtediv, the production of the British Empire could be largely increased 
1 his particularly applies to copra, cotton-seed, ground nuts, and linseed. During 
the past twenty-five years supplies of vegetable oils used for edible purposes have 
increased over 50 per cent, against an increase in the population of about ao per 
cent,, thus indicating that vegetable oils are steadily replacing butter and un- 

ner head of ‘he consumption of Margarine 

fahl^ population to increase, and the consumption will concentrate on vege- 

table margarine, I he production of animal fats of all sorts is limited So 
possibilities are restricted, but, as already stated, the supplies of vegetaWe fats 
can be greatly increased. The demand for oils and fats for technical purposes 
has not increased in the same ratio as the demand for edible purposes ^ ^ 

siilsiSiSSiS 

cxfH;rn‘nct only l>y those uii.. hkc’th.’o. ” necessitates 

many ye,„?„ inttate eJni S, The s,!|'t,, .iS"* 
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AUTHORS’ PREFACE 


Although we are well aware of the truth of the often-cjuoted proverb Qut 
s'excuse s'accuse^ we feel it necessary to tender our apologies for omissions of 
which we know and also for errors of omission or commission which are certain 
to be discovered by readers of this volume. 

The work covers a very broad field in the geographical sense, as well as in 
subject-matter, and has perforce been compiled within a limited time — which, 
moreover, could not be devoted solely to this object — and also within a limited 
space, and on the more or less rigid scheme of arrangement necessitated by the 
scope of this Series. 

The production, exploitation, and commercial utilization of oilseeds and their 
products are all matters involving a high degree of technical knowledge and skill ; 
in considering these questions we have endeavoured as far as possible to avoid the 
use of technical language and have omitted any detailed descriptions of technical 
processes, except where such are essential to a clear understanding of the subject 
dealt with. 

The collection and co-ordination of the large mass of information necessary 
for the compilation of this book has given a new aspect to several questions and 
brought to light various unsuspected features in the trade of the Empire in oil- 
seeds and their products. In directing attention to such points wc hope that the 
book will have fulfilled a useful purpose and that some, at any rate, of the questions 
may eventually be solved satisfactorily. 

Our work has brought us in contact with so many who have lightened our 
labours by supplying information, assistance, and advice, that it is impossible 
to thank all who have helped us; we must, however, acknow'ledge our indebtedness 
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PART I 

OILS, FATS, WAXES, AND RESINS 
OILS AND FATS 

Definitions, Classiitcations, and Uses. 

The term oil ” is one which has, unfortunately, been applied to a variety 
of linuids of somewhat similar appearance and physical character, but differing 
widely in chemical character — viz., petroleum oils, volatile oils, and “ fixed * 
or fatty oils. 

Petroleum oils arc essentially hydrocarbons compounds of hydrogen 
and carbon), and fuel oils derived from petroleum are dealt with in Volume Vl. 
of the present Series, while hvdrocarbon lubricatini^ oils are dealt with in a 
special section of Part 111. of the present volume; the essential or volatile oils 
(used chiefly for perfumery and flavourin^^ essences) are composed of compounds 
of widely varying chemical nature (sec Volume VII.); the fixed or fatty oils, with 
w'hich oils alone this section of the present volume is concerned, arc all composed 
of compounds of glycerol (glvccrin) and fatty acids known to chemical science as 

()()CCV1I« 

glycerides. Tristearin, CJI-,(C,Jb-,() ), or C«M, O-OCC'itIIi,.,, may be taken 

O-OCC.II,, 

as a typical example of a simple triglyceride. 

The relative technical importance and the various uses of the different fatty 
oils depend to a very great extent on their chemical composition and behaviour,* 
and it is to variations ‘in the chemical and physical characters of the many common 
fatty acids (occurring as glycerides) that different oils owe their distinctive 
character. For example, olein and linolein, the glycerides of oleic and linoleic 
acids respectively, are liquids, and therefore oils in which these sub.stances arc 
the chief constituents (^■^., olive and soya-bean oils) are liquid ; stearin and palmitin 
are glyceiides of solid fatty acitls of comparatively high melting-point, and oils 
containing large amounts of these glycerides tallow, palm oil) are solid in 
temperate climates and are commonly classed as fats. 

ft might be noted here that the term “ fat ’’ applied to a solid oil is a somewhat 
loose one; for example, coconut oil, which is liquid in the tropical countries of 
origin, becomes solid in Europe, at any rate during the cooler part of the year, 
and would then be classed as a fat. 

• The chemistry and tfchnology of oils is fully dealt with in various textbooks referred to in the 
J>ibUography. 
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In addition to containing glycerides of several different kinds of fatty acids, 
oils may contain what are known as mixed triglycerides ’ — f.^., glycerides in 
which the glycerol is combined with three molecules of two or three different 
fatty acids; this is a somewhat difficult point to make clear in non-‘technical 
language, but one might consider a simple example; suppose an oil were found 
to contain only oleic and stearic acids united to glycerol, if only simple glycerides 
were present we should have a mixture of triolein and tristearin, but if mixed 
triglycerides were also present one might have oleo-distearin and steato-diolein 
in addition to triolein and tristearin. 

The influence of such mixed triglycerides on the character of oils— particu- 
larly on such properties as consistence and texture — which are most important 
factors in edible oils— is great, and is often not recognized as fully as it should be. 

An important chemical property, possessed by certain fatty acids such as 
linolic and linolenic acids, is the power to absorb oxygen from the air ;.oils, such as 
linseed oil, containing chiefly glycerides of these acids form a firm, tenacious 
film or skin on exposure to air, and arc consequently known as drying oils. 

It will be seen that oils may be classed broadly in groups according to their 
characteristic properties (upon which their uses depend) in the following manner: 


Group. 

Typical Oil. 

Typical Uses. 

Drying oils. 

Linseed oil. 

Paint, varnish, linoleum. 

Semi-clrying oils. 

.Soya bean. 

Ldible oils, soap. 

Non-drying oils. 

r Olive oil. 

"y ('astor oil. 

Food, soap. 

Lubrication, soap. 

Fats {i.e., oils solid at ordinary 

j Lard. 

I'ood. 

Icnipcraturc). 

\ 'Fallow. 

Soap, candles. 


It is evident that drying oils are naturally fitted for the mamifactute of paints, 
varnish, and linoleum, and the tact that such oils arc liable to change renders 
ihcir use in edible products undesirable, although they can be, and are to some 
extent, used inedible products; again, tlieir capacity for absorbing oxygen with 
consequent thickening or “ gumming ” obviously renders them (and also the 
semidrying oils to a less extent) unsuitable for lubricating purposes, 

► The non-drying oils and solid fats, which are but little susceptible to change 
on exposure to air, are obviously suited for use as food or as lubricants. . 

Soaps may be made from all the fatty oils by treatment with caustic alkali, 
glycerin being an important by-product of soap manufacture, the character 
and consistency of the soap depending largely on the melting-point of the fatty 
acids present in the oils used. 

'1 he solid oils or fats, sucli as tallow and palm oil, are of particular interest 
to the.candle-niakcr as sources of fatty acids of high melting-point. 

Modern science has placed in the hands of the oil technologist a most valuable 
weapon— the process of hardening oils by hydrogenation — by means of which 
liquid oils may be converted into solid oils of any desired degree of consistence 
or melting-point (within wide limits), whilst at the same time the oil is frequently 
deodorized and bleached; this process has enabled liquid oils of poor colour 
and unpleasant smell, such as whale oil, to be c6nvefted Into solid fats suitable 
for soap and candle manufacture and often even for use in edible products. 
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Sources of Oils. 

Oils and fats arc widely distributed in nature in plants^ animals, and fishes; 
in plants oils occur chiefly in the seed kernels, but the fleshy pulp of some fruits 
— e.g.y olives and palm fniitsr— is also oleaginous; in marine animals such as the 
whale, oil is -present chiefly in the blubber; in terrestrial animals fatty tissues 
occur in var 40 us*parts of the body; in many fishes the liver is an important source 
of oil (e.g.y in the cod), but in other cases (e.g.y the salmon and herring) the flesh 
is oily. 

Oil is also present in many of the lower forms of life, such as the yeasts and 
even in bacteria; in fact, attempts have been made to utilize yeast as a source 
of oil. 

The occurrence of oil in plants is practically limited to the fruit, and in the 
majority of. cases the seeds or seed kernels arc the source of oil, though some 
fruits — e.g.y the olive — are furnished with an oily pericarp or outer pulp surround- 
ing the seed. 

Where both the outer pulp and inner seed kernel are oily, it is interesting 
to note that the oil from the outer pulp generally differs widely in character 
and composition from that of the kernels. This is particularly marked in 
the case of the fruit of the oil palm, where the pulp furnishes palm oil, a bright 
orange-coloured oil which is practically devoid of lauric acid, whilst the kernels 
furnish a colourless oil in which lauric acid is the predominant constituent. 

Commercial oilseeds are obtained from plants belonging to many of the 
different Natural Orders, and it is a curious fact that, although allied plants of 
the same Natural Order may furnish oils of very similar character, they fre- 
quently do. not do so For example, the Natural Order Euphorbiacex includes 
castor seed, yielding a non-drying oil of almost unique character and compo.sition, 
and also includes various species of Aleurites (such as A. cordaia and A. Fordii)y 
yielding tung or China wood oil, an oil with very marked drying properties. 

Oils derived even from seeds of plants of the same genus sometimes differ 
widely in character; for example, the oils derived from the species of Aleurites 
mentioned above differ markedly in composition from the oil of A. moluccanay 
known as candle- wood oil. 

Manufacture of Oils and Oilcakes. 

On a commercial scale oil is obtained from oilseeds by two metluuls — by 
expression or by extraction by solvents. The first method is one practised 
from early times by native races in many countries, the seed being ground in 
mortars and the ground material pressed in crude wooden wedge or, screw 
presses; these methods are still in use in such countries as China and India, 
while even simpler methods— e.^., boiling the ground seed with water and 
skimming off the oil — are also employed. 

It is not possible, owing to space, to give here any detailed description of 
modem large-scale methods of oil manufacture, but an outline of the more 
^sential step^ is^desifable. 
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' I. The seed is subjected to sifting process to remove dust, stones, foreign 
seed, and fragments of iron are removed by magnetic separation, 

2. The seed is in certain cases decorticated — />., the shell or husk is removed. 
This is desirable, as husks and shells are devoid of oil, cause reduction in yield 
of oil, reduce the value of the oilcake for feeding, purposes, and in most cases 
also affect the quality of oil produced. 

3. The cleaned seed or decorticated kernels are ground eithei in ^dge-runner 
mills or more usually in roller mills. The choice of method of grinding and the 
setting of the rollers necessitates considerable experience and skill, as different 
methods are required for the various kinds of material to be treated, and also 
because the character of the ground material required depends on the subsequent 
treatment it is to receive — for instance, whether the oil is to be expressed from 
the ground material or extracted by solvents. 


Oil Expression. 

The oil is expressed from the ground material, the method and machinery 
employed depending to a large extent on the kind of material being worked. 
In many cases the material is first cold-pressed to obtain an oil of high quality, 
and the resulting cake is then reground and hot-pressed so as to reduce the amount 
of oil left in the cake to a minimum. The hot-pressed oil is generally darker in 
colour and less free from impurities than cold-pressed oil. 

The presses used for expressing oil operated by hydraulic pressure are of 
two types, Anglo-American presses and cage presses. In the former the ground 
material- -previously subjected to light pressure in a cake-former or moulding 
machine to produce a cake which may be handled easily— is wrapped in stout 
cloth r press bagging,” which is made from various fibres such as camel hair), 
and placed between stout corrugated metal plates, fitted one above the other 
between the head of the ram and the top casting of the hydraulic press. On 
‘Applying pressure gradually by means of the ram the oil is squeezed out of the 
ground oilseed, passes through the press bagging, and is collected. The press 
Bagging serves the purposes of retaining some of the fine meal and also of affording 
^n easy passage for the oil, which would otherwise have to pass through considerable 
distances of the dense cake to reach the outer edges of the cake. The corrugations 
on the press plates serve to prevent undue spreading of the meal during pressure; 
the pressure applied naturally varies with the material being worked, but is very 
considerable, two-thirds of a ton per square inch of the cake being quite usual. 

In presses of the cage type the previous formation of a cake is avoided and 
the use of press bagging is decreased. The cage consists of long rolled-steel 
bars, the ends of which fit into annular spaces of two castings, thus forming a 
kind of cylindrical box. The adjacent faces of the bars fit closely together, but 
arc lightly machined at short intervals so as to give narrow spaces to 
inch) to allow the passage of oil without that of meal. The bars are fitted 
outside at inten^als with strong steel bands to enable them to stand pressure 
without distortion. In some cases a cylindrical vgssel^ made of sheet steel 
petforated with very small holes is used in plade of the cag'e built u.p of bars. 
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In working the press successive quantities of meal are placed inside the cage', 
metal- plates and sheets of press bagging being placed between each batch of 
meal. When the cage is filled, pressure is applied by the hydraulic ram, the head 
of which moves upwards inside the cage. The. pressure at the top of the cage 
is borne bv an extension of the top of the press, which also fits inside the cage 
so as to allow the whole cage to rise, and obviate difficulties introduced by the 
cakes adhering to the cage owing to the high pressure. The cage during pressure 
is surrounded by a sheet metal jacket to prevent loss of oil. Cage presses 
possess the advantages of enabling a high pressure to be used — as much as 
3 tons per square inch on the cake — which is much higher than can be obtained 
in Anglo-American type presses, and also of utilizing less press bagging, the 
wear and cost of which are considerable. 

Another type of machine is also largely employed both in this country and 
America — \iz., the Anderson expeller; in this machine the meal is fed con- 
tinuously to the machine and forced through a long cylindrical chamber by a 
helical screw of vaiying pitch; the meal is thus subjected during its passage 
through the cylinder to considerable pressure regulated by a choking cone at the 
outlet. The oil is thereby expressed and passes through perforations or slots in 
the cylinder, the meal being carried through to the outlet. These machines 
possess the advantage of obviating the use of press bagging and ot operating 
continuously with a reduction in cost ot labour tor supervision, but are not 
very' suitable for use with very soft oily seed, though they arc used with success 
for the first pressing of very oily material such as copra. 

The Anglo-American press system is generally more suited to work material 
with a moderate oil content (as very oily seed tends to “ spew ” at the edges of the 
cake), cage, presses being employed largely for seed of high oil content. 

Speaking broadly, oilseeds may be divided into two classes: those dealt with 
by a single expression, such as linseed, cotton seed, and sesame seed; and those 
requiring two expressions, such as copra and palm kernels. In the case of seed 
of the latter type a cage press or an expeller may be used for the first pressing 
and Anglo-American presses for the final pressing. 

Solvent Extraction. 

For some years past enormous quantities of oil have been manufactured in 
this country and on the Continent and elsewhere by extraction of the ground 
seeds with volatile solvents, and several efficient plants of British manufacture 
are now obtainable. In general petroleum spirit of low boiling-point (8o“ to 
lao"" C.) is the best and most popular solvent, though other solvents, such as 
benzene (benzol) and carbon bisulphide, are also employed, while solvents such 
as carbon tetrachloride and trichlorethylene, which possess the advantage of 
being non-inflammable, are favoured by some manufacturers. The process is 
essentially a simple one, consisting merely in treating the meal with successive 
lots of solvent until sufficiently extracted in large vessels generally filled with 
stirrers to promote eyen mixiqg of solvent and meal, and to prevent “ channel- 
Jing of the^nass, and with filterihg devices to separate fine meal from solvent. 
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The solvent is removed and recovered for reuse by evaporating the oil- 
solvent extract, while the extracted meal is steamed to remove solv^^nt.. The 
solvent process in some cases possesses advantages over expression in labour, 
power, and fuel consumption, and enables a higher yield of oil to be obtained. 

If the solvent extraction process is carried out skilfully in properly designed 
plant no traces of solvent should be present in either the oil or, extracted meal. 

In contradiction of the frequent statements that have appeared in the past, 
to the effect that extracted oils are unsuitable for edible use, it may be said that 
enormous quantities of edible oils have been made for years past by extraction 
processes, and that such oils are of excellent quality, in some cases even superior 
to expressed oils. 

Refining of Oils. 

It would be quite impossible to give any very detailed account of the various 
methods employed in rehning oils; all that can be done is to sketch briefly a few 
of the more general methods. 'I 'he refining of an oil often calls for a high degree 
of technical skill and scientific knowledge, and though a good deal of success has 
been attained by “ rule-of-thumb ” methods in many cases, it is fairly obvious 
that better and more certain results are attainable by strictly scientific methods 
such as are now being employed to an ever-increasing extent. It is, perhaps, not 
too much to say that each particular kind of oil needs a certain method of treat- 
ment, and even that these methods must be varied to suit different batches of an 
oil and also to suit the purpose to which the refined oil is to be put. Not un- 
naturally many oil-refiners employ and regard these methods as “ trade secrets,” 
though, as a matter of fact, such ” secrets ” are often widely used and well known 
to other manufacturers. 

Crude oils —whatever the method of preparation -are liable to contain impuri- 
ties such as fine meal in suspension, water, mucilage, and free fatty acids. 

Mere storage of the oil in tanks results in the settling out of water, fine meal, 
and mucilage, after which the clear oil can be run off. Where time and storage 
space must be saved the removal of such impurities can often be hastened by 
treatment with sulphuric acid, which chars and precipitates the non-fatty matter, 
^r, if the use of acid is not desirable, the oil can be filtered after agitation wdth 
fuller’s earth or kieselguhr. 

Dark-coloured oils — e.g.^ palm oil- are often bleached by oxidation, either 
by means of air or by chemical oxidizing agents. 

Free fatty acids arc removed by treatment with alkali (generally caustic soda), 
but for many technical purposes small amounts of free fatty acid do not detract 
from the value of the oil. 

In* the refining* of oils for edible purposes the requirements are very much 
more stringent than in the case of oils required for technical purposes; edible 
oils must be Jev^oid of free fatty acid, tree from unpleasant odour or taste, 
of pale colour, and above all must not deteriorate when stored for considerable 
periods. 

Generally the process of refining edible oils co/isists in 

I . iS eiiir ahzatton and Removal oj Free Fatty Acid. — This is*eff#cted by treat- 
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ment of the oil with caustic soda solution in measured excess of that required t6 
combine with the free fatty acids present. The conditions of neutralization vary 
with different oils — even with different grades of the same oil — and need not be . 
discussed in detail. Briefly the fatty acids arc converted into soap, which is 
separated; the treatment wffh alkali frequently also removes much colouring 
matter. . 

It is importa/it to note that the separated “ soap stock ” always carries with it 
a considerable amount of neutralized oil; roughly speaking, the “ refining loss*' 
(soap and oil-, etc) is about twice the original percentage of free fatty acid, so that 
it is not commercially possible to refine oils containing large amounts of free fatty 
acids. The “ soap stock ” obtained is cither used direct for soap manufacture 
or is decomposed with mineral acid and sold as “ acid oil for use in soap and 
candle manufacture. 

Free fa^ty acids in oils may also be converted into neutral glycerides by treat- 
ment with the requisite quantity of glycerol (or of mono- or di-glycerides) under 
suitable conditions;* oils containing free fatty acids may thus be rendered 
neutral zviihout the removal of free fatty acids. 

2. The neutralized oil free from soap and alkali is then decolorized by agita- 
tion with fuller’s earth or special “ bleaching ” charcoal (or a mixture of both) 
and filtered to remove the decolorizing agent. 

3. The refined oil is finally deodorized by treatment under vacuum with 
superheated steam. 

Edible oils are also frequently “ demargarinated,” — that is, the oil is chilled 
so as to cause crystallization of the glycerides of higher melting-point (commonly 
called “ stearines ”), which are then removed by filtration. This process is 
carried out in order to obtain an oil w^hich will remain clear and liquid when 
exposed to low temperatures such as occur in wanter. 

By chilling and pressing solid fats, such as coconut and palm-kernel oil, large 
quantities of “ stearines ” of firmer consistence and higher melting-point than 
the original whole oil are manufactured; these “stearines” are largely used 
in chocolate manufacture. 

Fat-Splitting and Distillation of Fatty Acids. 

Fat- Splitting. — These processes are much used for the manufacture of fatty 
acids for candle and soap manufacture, and are chiefly employed for tallow, 
palm oil, low-grade fats, and “acid oils” such as “cotton black grease.’,’ Ihe 
process knowm technically as “ fat-splitting ”! consists in decomposing the neutral 
glycerides into glycerol and fatty acid, and may be effected in various ways; 
“ splitting ” is essentially a process of hydrolysis or saponification. 

I. Saponification by means of bases, by heating with water and about 3 per 
cent, of a base such as magnesia or lime; this process is generally carried out in 
large copper autoclaves under considerable steam pressure ; after saponification 
the aqueous liquor containing the glycerol is separated, and the glycerol recovered 
by distillation, while the lime soaps formed are decomposed by sulphuric acid. 

. • English patents 159, S§7 and 163,352. f Jvum. Soc. Chem. Jnd., 1923, 42, 51 T. 
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2. By add saponification: (a) By treating the oil heated to about 120° C. with 
4 to 6 per cent, of concentrated sulphuric acid, followed by decomposition of 
. sulphonated compounds by boiling with water. , 

(A) By means of one of the several patented fat-splitting reagents, such as 
those of TwitcheJI, which consists of sulpho-compounds of fatty acids and 
aromatic hydrocarbons, this process is carried out by heating without pressure in 
lead-lined vessels. 

3. By means of enzymes. Many oilseeds contain natural fat-splitting enzymes 
or hpases which decompose glycerides at low temperatures. Although a con- 
siderable arnount of work has been done on the technical splitting of fats by 

appear that the process has been widely adopted. 

1 he process of acid saponification mentioned above [2 (^z)] yields fatty acids 
ot very dark colour which must be purified by distillation, but is of particular 
value to the candle-maker, as the yield ol “ stearine ” is increased, owing to con- 
version of part of the lic|iiid oleic acid into solid acids, which does not occur in 
the other processes. 

If raw material of good colour has been used and splitting effected by a 
process that inentiimed under i above) which docs not cause appreciable 
darkening ol the fatty acids, these may be used direct without further purifica- 
tion by distillation (sec below). 

' i”™ saponification fatty acids, by crystallization 
and removal of lie luiuid acids (oleine, oleic acid), by pressure, are known 
commercially as saponification stearine.” 

Low-grade tatty acids of dark colour are purified by distillation as described 

min,:.T?Tt " 'r' ’■) cases 

fractional distillation as well as bv pressing. 

u rarwI'l’^'T* (('ftcr previous washing to remove mineral acids) 

he-ulH f "■"r' I'ra-lieated stills with the aid of live super- 

h a i h?"l 'n America-oil fuel or^s 

r" successtully. The distilled fatty acid vapours fre 

generally condensed in copper water cooled condensers. ^ 

•the S^St^ 

p'“‘ f» 

brequently a senes of stills is used the working of any one of which is dis- 
conhiiued vvhen it contains too much pitch to be efficiently worked. 

anZrl® Often further purified by redistillation, 

and are generally separated by fractional distillation or and by crystallization and 

Lhl “r* ® “ ®‘t-arine ”) and^ li^id acids (oleic 

!f.InrV a ‘'|‘^'t<;>'ontmercial fatty acids are not chemLily pure-^.P 

fnd li " of stearic acid and palmitic acils, 

and their character naturally depends on the raw materials used and the process 
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of manufacture. “ Oleine is chiefly employed in soap manufacture and also 
in wool spinning. “ Stearine ” is chiefly used for candle manuhicture. 

These processes of conversion of fats into fatty acids are of great technical 
importance for the recovery of glycerol and for producing material of good 
colour suitable for use in soap and candle manufacture from low-grade oils and 
fatty materials (such as bone grease, cotton “ acid-oil or “ black grease which 
could not otherwise be utilized. 

Oil Hydrogenation (Hardening). 

The conversion of liquid oils to hard fats by hydrogenation* is based on the 
classic researches of Sabatier and Senderens; the process was first employed on 
a technical scale some twenty years ago and has rapidly become of enormous 
importance ‘in the oil industry. 

The process is based on the fact that liquid oils arc largely composed of 
glycerides of unsaturated acids, which are capable of uniting directly with 
hydrogen under certain conditions with the formation of solid fatty acids; for 
example, oleic acid is converted to stearic acid. 

C.JbA I n, 

Olcif nritl. llydio^cn. Swiinc acid. 

Technically the process generally consists in heating the oil and agitating 
with hydrogen gas under pressure in the presence of a very small amount of a 
nickel powder catalyst; the degree of hardening being controlled by various 
conditions such as time, temperature and pressure, amount of catalyst, and 
depending on the degree of conversion of the unsaturated acids (present as 
glycerides) to saturated acids. After hydrogenation to the required degree the 
nickel catalyst is removed by filtration in filter presses. 

Many different metals have been tried as catalysts, but technical processes 
now^adays employ almost exclusively nickel catalysts, prepared generally by 
precipitation of nickel carbonate on some inert support such as kieselgubr; 
this precipitate is carefully washed and dried and reduced by heating in hydrogcQ 
before -use. 

Although essentially simple, the success of the process depends on a great 
many factors, such as the activity and life of the nickel catalyst, efficient agitation 
of oil with hydrogen and catalyst, and — very largely — on the purity of .the oil 
treated and of the hydrogen used. 

Oil hydrogenation has been the subject of a great number of patents and also 
of much scientific investigation. Although hardening of various oils hi\s been 
carried on for many years past on an enormous scale, it is only in recent years 
that much attention has been directed to such important questions as the influence 
of conditions of hydrogenation on the chemical nature of the fatty acids producedf 
during hydrogenation or the effect of different fatty acids on the character and 
value of hardened fats for various purposes.* It is quite evident that the field 

FUts, Natural and Synthetic, W. VV. Myddleton and T. H. Rarry. 

E. J. Lush, Joi/rn. Soc. Chem. Ind., 4 ^ 2 , 219 T ; 1924,43, 53 T. 
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for further research is a wide one, and that there is also still room for improve- 
ment in the technique of the process ; at present the processes used are dis- 
continuous ; spent catalyst must oe removed by filtration and cannot be. recovered 
economically. A process in whiejh simple plant can be employed, through 
which the oil can be pumped continuously over a rigid stationary rnetallic nickel 
catalyst, and which avoids filtration of oil after hydroge.nation, would obviously 
be of great technical importance. 

The advantages of such a process were foreshadowed by one of the present 
authors* in 1923, and the complete process has now been fully developed and 
is in successful operation on a technical scale in London. 

The process consists simply in pumping oil (or allowing it to flow) over 
activated metallic nickel contained in a tuoular vessel filled with hydrogen under 
pressure, the degree of hydrogenation being controlled by the speed of flow of 
oil. Activation and reactivation! of the nickel catalyst without loss is effected 
cheaply by oxidation by means of an electric current in simple plant. The 
catalyst retains its activity over long periods and serves for the hydrogenation of 
low-grade oils such as cannot be treated economically by means of processes 
using powder catalysts. This continuous process shows considerable saving 
over existing processes, owing to simplicity of plant and low cost of labour and 
working, and avoids the necessity ot removing catalyst from the hardened oil 
by filtration; these advantages, together with the fact that the chemical nature of 
the products can be controlled at will by simple modifications of methods of 
running the plant, J indicate that this process should rapidly supersede existing 
discontinuous processes employing power catalysts. 


COMMERCIAL VALUATION OF OILSEEDS AND OILS 


It would be quite outside the scope of the present volume to deal in any detail 
with the increasingly wide application of scientific methods to the commercial 
analysis and examination of oilseeds and oils and allied products. It is, how- 
ever, desirable to indicate briefly some of the more important factors involved, 
as many non-techmcal men, such as merchants, brokers, and shippers, come more 
or le^ frequently m contact with analytical reports on oilseeds and oils.’ It is 
hoped that the following notes may serve to indicate broadly the meaning of the 
various features of such reports. 

"Thfe valuation of consignments of oilseeds is a comparatively simple problem 
and depends on determining whether the particular consignment is of fair 
average quality. As a general rule the tollowing points must be dealt with : 

1 . Presence of foreign seed or undue proportions of other materials, such 
as husk, shell, or dirt, the proportion of which is usually fixed by contract. 

2. Condition of seed; thus, seed may have heated during transit with conse- 

quent damage to the oil and cake manufactured from the seed— copra is often 
damaged by smoke during drying, or a consignment described as sun-dried copra 
ma^ contain kiln-dried copra. • • • 


E. R.‘ Bolton, British .Weiation f English patent 203,218, 192^ 

I E. J. Lush, JotAn, Soc, Chem. Jnd., 1923, 42, 219 t. 
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3. Excessive moisture — of importance as influencing the yield of oil and also 
lease of grinding the seed. 

4. Amount and quality of oil in the seed ; some oilseeds — palm-kernels — 
Iwe sold on a definite basis of oil content with definite agreed allowances below 
|or above the fixed percentage. ‘ The character of the oil obtainable from a con- 
signment — as determined by the amount of free fatty acid present, by the 
^olour, and by the ease of refining— w i 11 in some cases have to be taken into account. 

I The valuation of oils and fats is a more complex task, calling in many cases 
for the application of highly scientific methods of examination and a wade 
knowledge of the nature, sources, and utilization of raw materials and manufac- 
tured products. The following points have generally to be considered in the fcase 
of crude oils ; 

1. Presence and amount of non-fatty matter, involving the determination of 
moisture ancT of “dirt” — i.e., substances insoluble in an oil solvent (generally 
petroleum ether is used, but other solvents arc used in certain cases, and the 
nature of the solvent should be stated). Contracts for sale of oils, in many cases, 
specify definite allowances for moisture and for dirt. Moisture is determined 
by the loss in weight obtained on drying the oil or fat; in most cases the loss at 
100° C. is determined, suitable precautions being taken to avoid oxidation of 
di^'ing oils (e.g., linseed oil). In the case of oils containing volatile acids — e,g.y 
coconut and palm-kernel oils, and particularly their “ acid oils,” drying at low 
temperature is necessary to avoid loss of volatile acids.* 

For example, tallow and vegetable tallow is generally bought and sold in the 
United Kingdom on a basis of i per cent, of moisture and or dirt, allowances for 
any exce.ss over i per cent, being made at the invoice price of the consignment. 
The allowable amount of moisture and or dirt in the case of certain other 
oils — e.g,, pressed coconut oil — is only 0-5 per cent. 

2. Quality of oil — depending on the colour as determined under standard 
conditions against an arbitrary fixed scale (Lovibond tintometer), and verv 
largely on the amount free fatty acids present^ and also on the quality of the oil 
obtainable on refining the crude oil. 

The question of the free fatty acid content is one of extreme importance in 
many ways; for instance, a high content of free fatty acids is generally an indica- 
tion of inefficient methods of manufacture of the oil or of its manufacture from 
damaged material, and is often connected with rancidity in oils and fats, though 
free fatty acids are not per se the cause of rancidity. The most important 
effect of free fatty acids is their influence on the loss in refining of oils by 
neutralization wnth alkali; speaking broadly, an oil or fat will suffer a refining loss 
(due to conversion of fatty acid to soap and to the carrying down in the ^'•soaf- 
stock ” of neutral oil) of twice the original percentage of free fatty acid, so that oils 
containing large percentages of free fatty acid cannot be neutralized by this 
process w ithout undue refining loss, or even, in some cases, cannot be treated at all. 

The conditions of sale of crude oils vary naturally with the kind of oil and 
with the purpose to which it is to be put, but sale contracts, in many cases, specify 
definite allowances aboVc or befow a fixed percentage of free fatty acids. For 
Report of Committee of Analysts, Ministry of Foodf Oils and Fats Branch, kjk). 
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example, in the case of pressed coconut oil, a basis of 15 per cent, of free fatty 
acid (as lauric acid) is taken and allowances in price at the rate of jd, per huhdred- 
weight are made for every 2 j per cent, of free fatty acid above or below 15 per cent. 

Sometimes — e.g.^ crude cotton-seed oil in America — the refining loss is deter- 
mined by actual experiment on a laboratory scale UneJef conditions similar to 
those employed in works practice. In some cases limits are also fixed for colour 
of the crude oil and ^Iso of the refined oil obtainable from it uitder standard 
conditions of experiment. 

The question of free fatty acids is particularly prominent in the case of palm 
oils, which vary widely in free fatty acid content according to methods of manu- 
facture (see p. 39). 

3. Purity of the oil. The question as to whether a consignment of an oil or fat 

is what it purports to be or is adulterated with other oils or fats is naturally one of 
great importance. Crude oils are at all times liable to adulteration -either at the 
place of manufacture or at intermediate stages before they reach the buyer, and 
this side of the problem naturally rests between buyer and seller, whose contracts 
will cover such eventualities. Refined oils arc also adulterated or sold under 
false descriptions, in which cases the matter often comes within the scope of 
laws regulating the sale of foods in various countries. In any case, the question 
of deciding the* purity of an oil lies with the chemist. For a description of the 
methods employed in the examination of oils and fats the reader is referred for 

L analysis of oils and fats, such as those mentioned in 

the Bibliography (pp. 262 to 265). 

Briefly the methods employed in the analysis of oil consist in determining 
various constants winch depend on the chemical nature of the various con- 
stitucrit glycerides present, though in a few cases— sesame oil,- cotton-seed 
oil— oils possess certain characteristic reactions which serve for their detection. 

1 he examination of an oil usually includes the following determinations. 


PtiYsicAf. Characteristics. 

. C y the weight of a unit volume of the oil compared 

with that ot the same volume ol water at a definite temperature— i c^i C 
generally for oils; 100715° C. is often used for fats. ^ o • 

. fri(Icx.~~W a ray of light passes through a transparent substance 

It is diverted from the straight path to a definite degree depending on the nature 
of the substance— ne., the ray is bent. The simplest illustration of this is afforded 
by the appearance of a stick plunged into water. The degree of refraction is 
accuiigtely measured at a stated temperature -usually 40° C.-by one of the various 
types of refractometers. 1 he Butyro-refractometer is very generally used for 
oils, this instalment gives readings in degrees on an arbitrary scale which are 
convertible to true refractive inde.x, (w)i„ by tables. This is a much used test, 
particularly valuable as a rapid “ sorting test.” 

Titer (or Titre) Tert,— This represents the temperature of solidification of 
the fatty acids derived from an oil or fat, and is ? useful indication of the hardness 
oi me soap or of the fatty acids w hich can be manufactured frorti an oil or fat. 
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iPetermination of the titer consists essentially in observing, by means of an 
Accurate standard thermometer, the temperature at which a definite amount of 
fatty acids contained in a glass tube of standard size (and enclosed in an outer jacket) 
sets or solidifies. The must be made under strictly uniform conditions. At first 
[the temperature of thel^nh melted'acids drops, then rises sharply to a maximum 
■ — the titer pomt— as the acids set, and finally falls. The test is chiefly used for 
tallow, palm oil, and oth^r soap and candle fats. Contracts for tallow generally 
specify a titer test of a stated degree Centigrade, with reduction at the rate of 0-2 per 
cent, in price for every C. below the titer fixed. In some cases — e.^., vegetable 
tallow, a similar addition in price is allowed for every C. over the fixed titer. 

Solidifying-Point {Setting-Point). — 'J'he temperature of solidification of, the 
fat itself, determined in the same way as the titer of the fatty acids, is also useful. 

Melting-Point. — Determination of the temperature at which a fat (or the 
fatty acids derived from it) melts is frequently of value in determining nature 
and purity of a sample. It is essential that the methods of experiment and 
apparatus employed should be unifortn in all cases, while the previous melting of 
the fat and conditions of setting also influence the test. Generally speaking, 
different analysts or manufacturers employ slightly different methods modified 
to suit their requirements, though attempts have been made— e.g., in America 
—to agree to “ standard methods. 

Other physical tests, such as lascosity and Flash points are used (more 
generally with hydrocarbon oils, though sometimes for oils and fats, the former 
particularly for lubricating oils), while determination of Optical activity (the 
power to rotate the plane of polarized light) is of value in some cases. 

Chemical Characteristics. 

Free Fatty Acids.— The amount of free fatty acids present is a “ variant ’’ 
Jepending on the degree of splitting off of free fatty acid from the neutral gly- 
:erides. It is determined by measuring the volume of alcoholic potassium 
lydroxide (caustic potash) of known strength required to neutralize exactly the 
ree fatty acids present (the fat is agitated with neutral warm alcohol during the 
itration, and neutrality is generally indicated by the production of a pink colour 
vith phenolphthalein). Free fatty acid is expressed as per cent, oleic acid 
molecular weight 282) in most oils and fats, but in the case of oils of the coconut 
nd palm-kernel type as per cent, lauric acid (molecular weight 200); in the.case 
tf palm oils as per cent, palmitic acid (molecular weight 256). 

Saponification Value.— The amount of caustic potash (KOH) required to 
convert the oil or fat to soap — i.e., to hydrolize it completely .according to the 
chemical equation: 

/O.R* OH 

C.H/o.R + 3KOH - C,H/ OH -f 3KOR 

^O.R ^ OH 

Oil. ^ Pptaah. Glycerol. Soip. 

R*=fatty acid radicle for take of|brcrity. 

IT- ' 
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It is determined by boiling an accurately weighed quantity of about 2 grammes 
of an oil or fat with an excess (25 cubic centimetres) of standardized alcoholic 
potash solution of about 4 jpcr cent, strength until saponification is complete 
(half an hour generally). The excess of caustic potash is then determined by 
titration with standard acid, using phenolphthalein as indicator. The saponifi- 
cation value is recorded as milligrammes of KOH required for i 'gramme of oil 
{i.e.y if an oil has a saponification value of 195, i gramme wCuld require 0-195 
gramme of KOH). 

Iodine Value. — This is a measure of the glycerides of unsaturated fatty 
acids — i.e.y acids which can combine directly with iodine .by addition (not by 
substitution of iodine for another atom or radicle); speaking broadly, it is an 
indication of the drying power of an oil (which depends on the absorption of 
oxygen by the unsaturated acids). It is determined by treating a known weight 
of the oil dissolved in a suitable solvent {e.g., carbon tetrachloride) with a large 
excess of a standard solution of iodine (there are two types of reagent in common 
use — viz., Hiibl and Wijs; the latter is preferable owing to rapidity of working 
and good keeping quality). After standing for a sufficient time — depending 
on the reagent used and the type of oil under test — the uncombined iodine is 
estimated by titration with standard sodium thiosulphate solution. The iodine 
value is recorded as percentage of iodine absorbed. 

Reichert-Memly Polenskey Kirschner Values . — These three arc purely em- 
pirical figures, due to volatile fatty acids which are present in certain oils and 
tats, and are obtained by the distillation of the mixed fatty acids under strictly 
standardized conditions in apparatus of standard size and construction. Descrip- 
tions of these valuable methods cannot be given here.* It is sufficient to say 
broadly that the Reichert- Mcissl value is due to the presence of -volatile fatty 
acids readily soluble in water (such as are present in butter); the Polenske value 
to less soluole or almost insoluble volatile acids — e.g.y lauric acid (such as occur 
in fats of the coconut type); and the Kirschner value is practically a measure 
of the butyric acid present, d'hese methods are of particular value in the 
analysis of butter and butter substitutes, margarine, and fats of the coconut 
type. 

Unsaponifiable Ma/Zer.- -Most oils and fats contain small amounts of con- 
stituents otiier than glycerides; these are estimated by extracting them after 
conv'‘erting the oil or fat into soap. Certain natural fats generally contain 
notalde amounts of unsaponifiable matter — e.g., shea butter (see p. 36). 
Additions of hydrocarbon oils or paraffin wax to oils or fats are detected in this 
way, while detailed examination of the chemical behaviour of the natural un- 
sapunifiablc matter of oils and fats is frequently of value in determining whether 
material is of animal or vegetable origin. 

1 he following tables of analysis will serve to show how the chief commercial 
oils and fats differ in character. The figures are chiefly taken from analysesf made 
over a period of many years in the laboratory of one of the present authors, and 
show the usual variations for each oil and typical analyses in most cases. 

• Fatty Foodsy E. R. Boltoji and C. Revis. 


t Ibid. 



OILS AND FATS 


35 





OILS, FATS, WAXb 


^7 Y' I 

Yo^ m o 

^ N «#• ^ ^ 


I I 




1-5 

R M 


CO a 




ii\ 

ft;"- 


G M 

.'gtM 


T «3 


tl 


»»• tri *0 

4 ^ n 
OO 00 ol) 


Ov o f-' 
5 n o o 


II 

• - (J I 

•C-o 


I 

1 i^ 


o « 

0^ 00 

6 6 


Tt- ^ . 


I 1 I 


Ui 

Q 

5 


3 4^ 



: t“ 


!t 3-£ 


"1 


oi) ^ "rt 

S' " c 
o 

r^ I 


^ r. 2- 

o 2- 'o 

•2 ^ c 


c 

'x: 




^S.5i t2 

- - ^ * 
3 S ^ “ 


i 

D 

= "S 

° fc 

1^ 

ft* 


Tc^ 5 
o ” a. 
'S 6 


? 1 O 


Ou 

P 


2 c 
U JS 

•> ex 

.? £ 

|i.5 

P G. 

2 p H 

jC 

CO 


b, a n A-' 
I V ?'’ 


J.V Jki4 *. * 1 *mF 




^ - 




OILS AND FATS 


37 


The Sale of Oilseeds, Oils, and Fats. 

On the Continent of Europe the markets of Marseilles in France, Hamburg 
imd Harburg in Germany, Rotterdam in Holland, and Antwerp in Belgium 
Ire of great importance in the -oilseed trade. 

In the United Kingdom the chief markets dealing with these products are 
Liverpool, London, and Hull. Imports of West African produce of all kinds, 
luch as palm oil and palm kernels and ground nuts, are of enormous importance 
)n the Liverpool market. Hull is largely interested in the trade in cotton seed, 
inseed, and soya beans, in recent years with palm kernels also; while most 
[inds of produce, with the exception of palm oil, appear on the London market. 

The chief centres of manufacture of oil and oilcakes are in Hull, Liverpool 
Warrington, London, Port Sunlight, and Manchester. Conditions regulating 
the sale of oilseeds and oils are laid down by such Associations as the following: 

The Incorporated Oilseed Association, Exchange Chambers, St. Mary Axe, 
London, E.C. 

The London Copra Association, jg, Lcadcnhall Street, London, E.C, 

The London Oil and Tallow '1 rades Association, 84, Leadcnhall Street, 
London, E.C. 3. 

The Liverpool United General Produce Association, Ltd. 

The Hull Seed Oil and Cake Association of the Hull Incorporated Chamber 
of Commerce and Shipping. 

The activities of such Associations have undoubtedly proved of the greatest 
/aliic in suppressing adulteration of raw materials by speci^ing definite 
standards of quality, in fixing the terms of sale and delivery by definite forms of 
contract, and in regulating the settlement of di.sputcs between buyers and 
sellers by arbitration. In many cases the standards of quality and terms of 
contract, etc., laid down by these Associations are of almost world-wide im- 
portance, being accepted in practically all other important countries with slight 
modifications to suit local needs. As an example the following brief notes* 
on the Incorporated Oilseed Association may be of interest: 

This Association was instituted originally as the “ Linseed Association in 
1863 with a view to remedy the unsatisfactory condition of the linseed trade 
brought about by the serious adulteration of linseed supplies to the United 
Kingdom. Adulteration to the extent of 15 or even 30 per cent, was met with, 
linseed being mixed with other seed, with the result that the yield and qiiality 
of the oil was affected adversely and the cake even rendered unfit for feeding. 
Enquiry was made into the regulations in force in the Marseilles oilseed trade, 
where the contracts were based on a fixed allowance of 4 pfcr gent, of "non- 
oleaginous substances and any oleaginous admixture was allowed for at one-half 
the price of the linseed, the amount of admixture being determined by 
properly qualified experts. As a result arrangements wdre made to control the 
English trade in linseed by similar regulations, and the “ Linseed Association 
was instituted for that purpose. , 

• W^arc indebted the Secretary, W. 11. Fenwick, Esq., for much useful inforniation relating 
to the As8odati6n. ^ 
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The success of this endeavour hss led to the application of similsr fogulstions 
to the trade in many other oilseeds, and at the present time the Incorporated 
Oilseed Association issues contracts for all the common oilseeds of commerce. 

In the majority of cases the contracts for oilseeds specify that deliveries of seed 
shall be of “ fair ” average quality as indicated by comparison with “ standard 
average ” samples selected each month by experts of the Association. As an ex- 
ample the following salient points in contracts for La Plata linseed ate of interest : 

“ Four per cent, basis. Sound delivered.” “ To be delivered at in 

sound and merchantable condition, subject to any country damaged grains in 
the Standard, and is warranted to be of fair average quality of the season at 
time of shipment, such average to be decided by the Standard Average of the 
Incorporated Oilseed Association for the month in which the seed is shipped.” 

“ The percentage of admixture having been ascertained, non-oleaginous 
substances shall be considered valueless, and oleaginous as worth half the 
contract price of the linseed. The agreed standard of admixture shall be equal 
to 4 per cent, of non-oleaginous substances, but if the amount of admixture 
exceed it, the difference to be deducted from the contract price, or if less than 
4 per cent, to be added to the same.” 

“ If the seed is not equal to warranties, or is damaged by sea or otherwise, 
or is out of condition, the contract is not to be void, but is to be taken with an 
allowance to be fixed by agreement or arbitration.” 

Some seed — e.g., East Indian linseed — is sold on a pure basis, allowances for 
impurities similar to the above being made, together with further allowance 
where less than 92 per cent, of pure seed is found. 

The following arc notes on some of the common commercial oilseeds: 

Allowances for Admixture. 



Basis 

At Contract 

At Double the 

Seed. 

Price 

Contract Price 

Linseed;* 

[per Lent.). 

{per Cent.). 

{per Cent.). 

La Plata 

4 

Excess over 4 

— 

Last Indian, Lhinesc . . 

Pure 

Up to 8 


Rape seed ; East Indian, Chinese . . 
Sesame seed : East Indian 

»> 

.. 3! 

Excess over 3 


3 

M „ 3 

Poppy seed: East Indian . . 


.. 4 

n’ n 4 

Castor seed: East Indian . . 




Soya beans: Manchuria .. 

As specified 

Excess over basis, 
as specified 

— 

Mowra seed : Bombay 

Ground nuts: 

3 

I'Accss over 3 

— 

Coromandel (decorticated) 

2 

M M 2 


West African (in shell) . . 

2 

), 2 

— 

Bombay (decorticated) . . 

Pure 

Up to 2 

Excess over 2 

Chinese (decorticated) . . 

• See p. 38; above also. 

” 

M 3 

M M 3 


f If the percentage of pure linseed i& below 92, an additional allow'ancc to buyer equal to the 
excess of such admixture over 4 per cent. 

• X An^ additional allowances in the case of Indian ^ape shed iS made for “Jamba seed” 
{Brassicot^ 6 p. wild rape, not true npc) up to 5 per cent, of Jamba setd attowed form at one- 
half the price of rape seed, over 5 per cent, valueless. 
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The sal6 of palm kernels and palm oil is regulated by the contracts of the 
iLiverpool United General Produce Association.* Palm kernels arc sold on a 
Ibasis of 49 per cent, oil (extracted by petroleum ether) with allowance of i J per 
Fcent. on the contract price per ton for each i per cent, of oil under or over 49 
;per cent, or proportionately for any fraction of i per cent. The kernels are 
•also to be of good merchantable quality; if inferior a fair allowance to be made; 
the quality is* ascertained by cutting the kernels and examining them. 

Palm oil is sold on a basis of 18 per cent, of free fatty acid cidculated as 
palmitic acid, with allowance at is. gd. per ton for each i per cent, over or under 
18 per cent, and proportionately for any fraction thereof, together with allow- 
ance for all impurities (moisture and dirt). 

The London Oil and Tallow Trades Association issues contracts for the sale 
of all kinds of oil derived from commercial oilseeds, for tallows, greases, and 
China vegetable tallow. Oriental hsh oil and hardened Oriental soya bean and 
fish oils, and also for rosin and turpentine. In most cases the contracts do not 
fix any definite standards, but state that the oil shall be “ of good merchantable 
quality.” In the case of tallows and hardened oils standards of titer test and 
allowances arc laid down (see p, 33), wliile dirt and/or moisture over 2 per 
cent, is generally allowed for at invoice price. 

In pressed coconut oil up to 33. \ per cent, of pressed palm-kernel oil is per- 
mitted and allowances of 3d. per hundredweight for every 2 ^ per cent, of tree 
fatty acid above or below 15 per cent, (as lauric acid), together with allowance 
at contract price for over 0-5 per cent, moisture and/or impurities. 


OILCAKI'S AND MI-ALS 

'i’he residues obtained on expressing the oil from seetls or kernels are obtained 
in ?;\e form of hard compact cakes -rectangular from Anglo-American, round 
from cage presses -and when the oil is extracted by solvents, as a more or less 
fine meal. Idie oilcake is sold largely in the form of whole cakes (which are 
broken up on tlie farm), or broken into (ragments of convenient size, or as ground 
meal before sale. Extracted meal is sold as such or used for th<* manufacture of 
” compound cakes.” 

The composition of compound cakes is regulated by the manufacturer so as 
to produce cake having definite percentages of oil and albuminoids (protein) to 
conform to particular specifications, or to produce a feed specially attractive in 
taste, or suited to the requirements of animals of different species or age. Many 
different ingredients enter into the composition of compound cakes, the propor- 
tions and nature of these being varied by the manufacturers according to the 
relative current market prices of the different ingredients, but keeping the total 
percentages of important nutritive constituents, such as protein, oil, and carbo- 
hydrates, within specified limits. 

It would be impossible to discuss at length the different ingredients used in 

Tl)p basis and allciwanccs in contracts of the Incorporated Oilseed Association arc identical.* 
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compound cakes, but oilseed meal of various kinds, beans and peas, various 
grains (e.^., oats and rice) and milling products such as bran, fish meal, blood, 
molasses, locust beans, and spices such as fenugrec are among the commonly 
used ingredients. Compound cake is often marketed in the form of small nuts 
or cubes of convenient size for feeding direct to animals. 

It is not proposed to discuss here the principles of stock-feeding (see Vol. I.),* 
but, speaking broadly, the feeding values of oilcakes and meals depend on the per- 
centages of protein or nitrogenous constituents, oil, digestible carbohydrates 
(such as starches and sugars), and on the indigestible fibre. The availability 
of these various constituents can be determined only by actual feeding experiments 
with animals; experiments of this nature have been made with all the well-known 
oilcakes and with the other more important feeding stuffs from which the factors 
of digestibility have been calculated. 

In the scientific feeding of animals the amount of various feeds- such as hay, 
roots, oilcake, etc., is adjusted so as to afford a definite ration of protein, oil, and 
carbohydrates suited to the age and weight of the animals and the conditions 
under which or purposes for which they are being fed. 

A common practice used to arrive at an approximate estimate of the character 
and value of an oilcake or feed is to calculate the “ nutrient ratio ” and the “ food 
units.” The nutrient ratio is the relationship between digestible protein and 
carbohydrates and oil. For this purpose the percentage of oil is converted to its 
equivalent of carbohydrate, assuming i of oil to equal 2*4 of carbohydrate. For 
example, in a feeding stuff containing: 

Digestible protein .. .. .. .. 10-2 per cent. 

,, carbohytlr:iie .. .. .. 6()-2 

Ot! 1-7 „ 

the ratio would he ^ ^ ^ “ 7-2 ; 

10-2 

the nutrient ratio is, therefore, i ; 7*2. 

Food units arc determined by adding the percentage of digestible carbohydrates 
to the sum of the oil f- protein multiplied by 2-5 (t.e., taking oil and protein to have 
two and a half times tlie value of carbohydrates); in the example above the food 
units would work out as follows : 

69-2 f 2*5 (17 f io-2)= 98*95, say 99. 

The following arc typical analyses of commercial oilcakes and meals, 
*the composition of different batches of oilcakes naturally varies to some extent, 
d^ending on the method and completeness of removing the oil and on the 
efficiency of decorticating such seeds as cotton seeds or ground nuts. 

• Such works as The Scientific Feeding of Animals (Kellner), Fatty Foods (E. R. Bolton and C. 
Revis, chap, viii.), and the reports of investigations of various Agricultural Experimental Stations 
in^thc UftUed Kingdom, America, and the Continent should be consulted (pr full details.^ 
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Moisture. 

Linseed cake; 

English made (average)* .. n -i 


1 Meal (extracted)* 

■ IV 2 

lCotton- 8 ccd cake< 

1 Undccorticatgdf . . , 


; Dccorticaledf 

87 

Rape-seed cake : 

EVcnch cake* 

K-i 

Meal (extracted)* 

10-2 

Sesame cake : 

Typical sampicf 

S-a 

Ground-nut cake: 

Undccorticatcd* . . 

100 

Decorticatedf 

lo-? 

Soya-bean cake; 

Cakef 

I 0 (> 

Mealf 

lit) 

Coconut cake; 

Knglish| . . 

9 9 

EnglishI' . . 


Ralm-kcriicl cake: 

C’akcf 

II s 

Cake (English madc)§ . . 

J2-0 

Cake meal (extracted). j . , 

150 


Oil. 

Cruds 

Proteins. 

Digestible 

Carbo- 

hydrates. 

Woody 

Fibre. 

Ash. 

95 

29-5 

35-5 

01 

5'^ 

3-0 

347 

347 

8-8 

5 -b 

h-2 

23-8 

3'-3 

21-8 

5.9 

7-9 

403 

260 

lOI 

7*0 

93 

3'>4 

29'3 

7-9 

90 

29 

402 

33 ’^' 

«4 

4-7 

S-f) 

38-7 


5-^ 

14-1 

7-7 

299 


222 

4' 

5li 

45' 

30- 

3 -« 

4*' 

6-^ 

44 7 

270 

5-4 

5*7 


4O 1 

311 

5'« 

5*9 

S-o 

23-0 

44 

92 

5*7 


-45 

39 -« 

12-8 

9-1 

9-6 

170 

47 -i 

.3-8 

3*7 

5-5 

18-5 

500 

JO-0 

40 

2-0 

190 

51-0 

9-0 

4-0 


Generally speaking, a riigh ash content is due to imperfect removal of earth 
and sand from the seed: high fibre content to incfiicicnt separation of shells or 
husks — shell, for exampic, in palm kernels, husk in the case of cotton seed and 
fjround nuts. The presence of husk or shell naturally increases indigestible 
fibre at the expense of nutrient constituents. 


DRYING OILS 

Linseed. 

Linseed is derived from the fiax plant, Linum usitatissimumy the source of flax 
(linen) fibre ; when grown for the sate of fibre this plant does not produce much 
seed, and the enormous quantities of linseed used as oilseed are mainly the produce 
of plants cultivated specially for the seed alone, and which do not produce fibre 
of value for textile purposes. The possibility of devising a means of utilizing 
the straw of flax plants grown for seed is obviously one of great importance, and 

Analyses by Smetharn, Roy, Lane. Affri. Soc., 1914. 

f /’afty Foods, E, R. Bolton and C. Kevis, ^ 

t Bui . Impl. Inst., 1914, 12 , 576. 

§ Inst., 1914, 12 , 578 (average of fnrfory analyses over three months). 

It Bull. Impl. Inst., 1914, 12 , -578 (jrverage of factory analyses over three months; the moisture 
contenji is high),* 
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one to which a good deal of attention has been given ; at present, nearly all such 
Straw is burned, though in the United States of America some of the straw is 
utilized — chiefly for the production of tow for upholstery purposes, and experi- 
ments have been made with a view to the production of paper pulp. 

The world's average yearly yield of linseed for the years 1909-13 has been 
estimated* as some 2,700,000 tons, the following tables showing the areas culti- 
vated and the production of seed during recent year^ in the most important 
countries producing this crop. 

Avkiuge Arias Ciitivated Annually (in A rL'). 




1922. 

Argentina 

3,756.700 

4,049,100 

Imllu . . 

.*.0X8,500 

2,9(>3,o<oo 

n..s.A 

1,4(9,000 

1 ,30vS,(X)0 

Canada 


5 f ’ 5. 5 00 

d’otal .. 

8 ,Gpy,I 50 

8, 9 15,^00 


No figures arc available lor areas under linseed in Russia, formerly an 
important source of linseed. 



Annual Pkoduution 

I.INSLM) (in d’( 

lns). 


tvi<; l-;2 

2. 

!'/>> 191 3 - 


Maximum . 

Minimum . 

Annual Aitra '^ c . 

Argentina 

1,261,744 

8oU,8i i 


India 

434,000 

235,000 

496,760 

C.S.A. 

305,950 

1 H i ,400 


Canad.i 

1 99,94 

102,704 

301 ,oc6 


dOtal . . 2,201 ,6 54 

1 ,32(),00:; 

2,063,269 


Annual Ari a ( Ackk^ 

) UNDiK I,insm;i 

I). 


1922. 1921. 

1920. 

I'U 9 . 1913. 

.^rgcntina . . 

4,049,100 3,892.000 

3,483,000 

3.5..i,Soo 4^396,900 

India 

2,993,000 2,21)9,000 

3, 10 3. coo 

i,«)S9,ooo 4,i24.()oo 

U.S.A. 

1,308,000 i,ic8,ooo 

1 ,757.000 

1,503,000 2,291,000 

Canada 

54 3. 

1 ,428,000 

1,093,100 1,552.800 

Russia 



— 4,100,000 

’I'otal . 

8,915,600 7,802,000 

9,771,000 

8,106,900 1-2,365,6001 


Consideration of tlic above figures shows that both the area and production 
of linseed have fluctuated during recent years to a fairly considerable extent. 
Owing to very wide variations in yield of seed per acre it is advisable to consider 
acreage ratlicr than production for purposes of comparison in any particular year. 
At the end of last century Russia was the chief producer, but since then — owing 

Oleaginous Products, 1923, p. xii (International Institute of Agriculture, Rome), 
f Omffling Russia. 
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to competition of other countries and changing conditions in Russian agriculture 
— iinsecd cultivation has declined, and although comprehensive statistics arc not 
available it appears evident that production is now greatly reduced. 

In Argentina the area under linseed has remained at a very high figure since 
1909, varying from 3,233,700 acres in 1917 to 4,396,900 acres in 1913, and even 
during the War the area cultivated remained almost constant. 

In the United "States the largest area cultivated was 2,851,000 acres in 1912, 
but the largest area since the commencement of the War was that of 1917 — viz., 
1,984,000 acres; the home supplies are all absorbed locally and linseed is 
imported in largejquantitics. 

In Canada the development of linseed cultivation was extremely rapid, rising 
from 16,200 acres only in 1889 to 2,021,900 acres in 1912, since which year the area 
has varied very considerably. The majority of Canada’s linseed crop now goes 
to the United States, though previous to tlic War large cjuantities came to the 
United Kingdom; thus in 1913 Canada’s contribution to the linseed imports 
of the United Kingdom amounted to some 256,000 tons. 

In India, extension of cultivation occurred from 1900 to 1912, when the maxi- 
mum area, 5,038,000 acres, was reached, and in wliich year over 520,000 tons of 
seed were exported. Since that date there has been a general tendency towards 
reduction. It should he noted that areas under crops in India often refer in 
part to areas under mixed crops. 

Linseed is also cultivated to a greater or less extent in most European countries, 
but the production of seed is not considerable, especially where, as in Ireland, 
the crop is grown for fibre and generally harvested before the seed is ripe. Among 
the minor producers of linseed the most important in 1922 were: 


Ikl^iuiii 
I-'rancc 
I Jtliuania 

Kumani;! . 
Moroct'o 


tons. 



4..S4] 


C'/cclh)-Slovaki.» 

Italy 

Poland 

Japan 


io,Soo 

49,Sk() 

' 4 . 7^>3 


A comparison of the production of linseed in the Empire is afforded by the • 
table on’p. 44 of approximate average yearly yields from 1909 to 1913, in the most 
important countries only, to which are added for comparison figures for 1^22.* 

It may be noted that the average yearly yields for “ other countries ” is, 
probably, on the low side, and that no account is taken of minor sources within 
the Empire, among which mention might be made of Australia (183 tons in 1922) 
and New Zealand (4,552 tons in 1922). Linseed, either for seed or fibre, has been 
grown experimentally or on a small scale in several parts of -the Empire — e.g.^ 
the Sudan, Natal, Rhodesia. In Kenya Colony considerable interest has been 
taken in the cultivation of flax for fibre, but it docs not appear that seed is likely 
to be produced in quantity {Bull. Itnpl. Jnst., 1917, 16 , 374). It ^11 be seen 
that India and Canada are the only important sources of linseed within the Empire, 
and that together thesc;produce about 29 per cent, of the world’s export supplies. 


• Oleagtnoui Products, xifi. 
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Production of Linsfjjd froNs). 


British Knipirc; 

i rarl}’ Averas^e. 

Percentage 
of Total. 

1922. 

India 

492,100 

i8‘0 

434,000 

Cdnada 

295,300 

1 0-8 

125,212 

i'otal .. 

7«7^oo 

28-8 

559,212 

Foreign countries : 

Argentina 

777,500 

28-4 

1,157,000 

Russia 

590,500 

21-6 ■ 

— 

United States 

492,100 

180 

3 ^- 5 .950 

Other cduntricR . . 

cS«/)Oo 

.V2 


'I'otal . . 

2,736,100 

71-2 



An idea of the relative importance of the largest consumers of linseed — i.e., 
maniifacturcTs of oil and cake — is evident from the following figures:* 


Imports to United Kini^doin from: 
Argentina 

India 

Canada 

Other sources 

LiNsKtD ( roN.>). 

178,9951 

158.231I 

3^7 j 
21,331/ 

358.884 

19 » 3 - 

^>17.774 

Shipments to tlic Continent trom; 
Argentina 

India . . 

420,00o\ 

.. 130.125/ 

550. ‘ - 5 1 

[‘,226,800 

Production in U.S.A 

Imports to U.S.;\. (include importsS from Canad.2) . . 

305-950 

372.829 

44^'.325 

i 3'.'63 (' 9 ' 4 ) 


It will be seen, therefore, that the actual quantity of linseed taken during 1922 
by Great Britain, the Continent of Europe, and by the U.S.A. (including home 
production) amounted to some 1,588,000 tons, and it might be noted that the 
demand for linseed in the United States appears to be on the increase, and that 
in view of tariffs on imported linseed and oil the growing of linseed in the States 
seems likely to increase. With regard to the linseed reouirements of the F:)mpire 
it is of interest to note that Great Britain is the only large importer within the 
Empire. 

The only other country within the Empire which imports an appreciable 
quantity of linseed is Australia, which requires some 40,000 tons yearly. J Small 
quantities are taken by South Africa — chiefly by Rhodesia — ^where the seed is 
used for cattle-feeding. 

• Rrvteio of Oil and Fat Markets^ Thorneu and Fehr. 
t Import to Germany, 103,155 tons; Eranci*, 137J984 
j Bull. Impl. In^.f 1917, is, 373. 
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Broadly the requirements of the United Kingdom amount to some 520^)00 
(the imports amounted to over 521,000 tons in 1919, and to nearly '^59,000 tons 
in 1922) tons of seed a year, which might all be produced w ithin the Empire. j 

In this connection it is of interest to quote the following statement from 
“ Indian Trade in Oil Seeds,’** to the effect that — " The average contribution of 
linseed from India to the United Kingdom in the five years 1912-16 was over 
IX’ per cent, of the total imports. It does not seem likely that the linseed-pro- 
ducing countries of the Empire will in the near future provide more than 50 or 
60 per cent. (40 from India, 10 to 20 from Canada) of the requirements of the 
United Kingdom, assuming the latter to be about 520,000 tons per annum. 
Russia should be able to provide from 20,000 to 50,000 tons a year. The remainder 
willtiave to be obtained from Argentina, and in view of large British investments 
there it seems likely that considerable quantities will be obtained from Argentina.” 

Since the above was written Canada has practically ceased to send linseed to 
Great Britain, and supplies from Russia are at present quite insignificant. 

India has shown in the past that the area there can be increased very con- 
siderably above that planted in the last few years, and has, indeed, in one year 
(1911^ exported some 528,000 tons of seed. 

Tne possibilities of future supply from Russia arc still vaguc,f and perhaps 
this may act as an incentive to development of linseed cultivation witnin the 
Empire. Linseed and linseed oil have, however, been subject to wide — even 
extreme — fluctuations in value in the past;^ and although the demand for linseed 
oil and cake is very large, over-production or a surplus supply of seed due to a 
” bumper ” crop would probably cause a severe drop in the price of seed, with the 
inevitable result of loss to the producer or, at the best, a great reduction in antici- 
pated profit.. 

Any proposals to develop the cultivation of linseed within the Empire must, 
therefore, be considered from every posvsible point, and would seem to show 
promise of success only in countries where either a good local demand for the 
seed exists or where the crop can be grown cheaply, so that a fair margin of profit 
may be anticipated to cover costs of freight or compensate for a possible drop 
in the value of the seed produced. 

The price of linse^ in London during 1922 varied from /18 9s. 9d. to * 
£21 i6s.’ 3d. per ton, the spot price on February 22, 1924, being ^20 los. per ton 
tor La Plata seed. 

Since 1909 the lowest price was about £\2 los. per ton. 

In Buenos Aires linseed sold during 1922 at from i5'9 to 21*8 dollars per 
quintal (220*5 pounds). 

It should be noted that the linseed market is a distinctly speculative one owing 
to the practice of selling in advance. 

• BuU. Impl. Inst., 1917, 15 , 374. 

f Since 1919 only small amounts of Russian linseed have appeared on ihe markka of Grea 
Britain. In 1922 only 422 tons were obuined from Russia. ^ 

I As an example of this it may be noted that during 1909 linseed told in London around /12 10s. 
per ton, and that during 1952 the pricer was from about ^18 los, to nearly /I23 per ton. Lins^ 
oil in 19D9 sold af as low as 20s. Qd. per cwt. ; in 1922 up to 4^. 8d. per cwt. 
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Linseed Oil. 


Linseed oil is chiefly used in the manufacture of paints and varnishes— it is, 
in fact, the most used oil for these purposes— and in the manufacture of linoleum 
and floor-cloth ; this fact must be kept in mind in considering figures for export 
of linseed oil, as very considerable amounts of oil are indirectly exported in these 
forms (though obviously no accurate estimate of the amounts of oil represented 
can be made). Speaking in round numbers the treatment of linseed results 
in the production ol 35 per cent, of oil and 65 per cent, of cake. 

Although India is so large a producer of linseed the quantity of oil produced 
there cannot be very large. A certain amount of oil of Indian manumeture is 
exported,* but it appears evident that this is not equal in quality to that of 
European rnanufacturcjf and .some oil is imported to India from Europe, although 
the quantities of oil as such do not in normal times amount to more than about 
1,500 tons yearly. 

Great Britain is the only large producer of linseed oil within the Empire and, 
assuming that the average of 520,000 tons of lin.sced arc worked annually, the 
production of oil must amount to some 192,000 tons, ot which the great majority 
IS obviously employed in home manufactures. 

Annual exports of linseed oil during 1909-13 only varied between 22,312 
and 29,911 tons, hut since 1920 have amounted to about 50,000 to 60,000 tons a 
year, the actual ouantity for 1922 being 59*3^8 tons, valued at £2,352,101. It 
1^8 quite evident that large amounts of linseed oil are exported indirectly in the 
form of paints, etc. ^ 

Imports of oil from 1909 to 1913 varied from 11,888 to 38,463 tons, and in 
the last few years the imports have fallen to almost insignificant figures; thus 
only 4,064 tons were imported in 1922. ’ 

Ihe price of linseed oil has been subject to very wide fluctuations even over 
the comparatively short period covered by the present century; in London it 
has been as low as 15s. per hundredweight (including barrels) in 1904; in ion 
the price waiS from 238. to 27s. per hundredweight; and during 1922 Ls varied 
from about 38s 6d. to 44s. 8d. per hundredweight (naked). The extraordinary 
worth 1919-20 — up to 123s. per hundredweight — are note- 

Recent prices (February, 1924) ate as follows: 


Hull (raw) .. 
Liverpool (hoilcd) 
l/iverpool (raw) 


/Vr Ton Sci. 

(naked). 
£ 5 } (barrels). 
£51 M 


• Lxi’ours OF LiNsfKi) On. iuom India. 


Ouuntity Value 

(Gallons). (£), 

3*b,in 4^.594 

249,975 49 , 9 <>d 

^912-13 10^867 • * iO,823 


t Jiull. ImM. J917, 16 , 37S. 
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Linseed Cake. 

The residue obtained in the manufacture of linseed oil from linseed in the 
form of cake where the oil is obtained by expression, or of meal* when the oil 
has been extracted by solvent, is very rich in protein and has a high nutrient 
value, and is, in fact, probably the most popular feeding cake (particularly for 
cattle) used in Great Britain. 

The normal annual production ot linseed cake in Great Britain must amount 
to about 338,000 tons, and the home consumption can be judged from the fact 
that imports of linseed cake largely exceed exports. 

Linskei) Cake, 1922. 

Imports. Exports. 

' . Tons 4^.739 

Value .. .. .. ;t*^3>9‘'^9 

A fair proportion of the imported cake is of Empire manufacture. 17,824 
tons, valued at ^233,844, were derived from the Empire as follows: India, 10,312 
tons; Australia, 4,462 tons; Canada, 2,927 tons; and other British Possessions, 
123 tons. 

The price of linseed cake in the United Kingdom varied during 1922 from 
£12 7s. 6d, to £1^ 15s. per ton compared with about £y 12s. to £S 4s. in 1913. 
In February, 1924, London-made cake was about £12 15s. per ton ex mill. 

Tung Oil. 

Tung oil .(wood oil) has been known since very early times in China, where 
the oil IS used for varnishing wood, for waterproofing paper and fabrics, and 
for caulking boats. 

Tung oil has now become widely known in Europe and America, and is 
an increasingly important article of commerce. The oil is obtained from species 
of the genus Aleurites, all of which yield oils of economic importance, but which 
have various points of difference between them. The trees grow in Eastern 
Asia and Malaya, and ’owing to the peculiar economic conditions of China arc 
little ciiftivated. All over China it is essential for the various communities to 
produce their own food-stuffs and to be largely self-supporting, chiefly because 
of difficulties of intercommunication, and the tung-oil tree can then only be 
grown on what is to be regarded as waste land, for neither tung oil itself or the 
cake left after extracting the oil can be used for food. 

As a substitute for linseed oil in paints and varnishes difficulties were at first 
encountered owing to the film produced by the raw oil on drying being o’pacj^ue 
and having a matt and sometimes a wrinkled surface, and to the fact that when 
heated alone the oil polymerizes to a solid jelly-like substance practically insoluble 
in oil or turpentine or other solvents, and therefore valueless for making varnish. 
These technical details have now' been overcome by mixing a proportion of linseed 

• Much of th^ linseed meal produced in this way is no doubt consumed by compound caic 
manufaefurers., * 
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oil or other drying oil or of resin with the tung oil before heating, afid by careful 
control of temperature; at present increasingly large quantities of the- oil are 
being absorbed by the paint and varnish industries, particularly in America. 

Considerable confusion existed formerly as to the exact species of Aleurites 
yielding the different commercial kinds of tung oil, but it is now established* 
that AleurUes Fordii furnishes the bulk of the Hankow wood oil-, that Aleurites 
montana is the chief source of Canton wood oil, and. that Japanese wood oil is 
derived from Aleurties cordata. Of these the most widely distributed is Aleurites 
Fordii f the which species appears to be the hardiest and the most suitable for 
introduction to other countries. The oil obtained from Aleurites cordata differs 
in some important respects from Chinese wood oil, chiefly in the very much 
longer time it takes to polymeri2e, and Japanese wood oil cannot be supplied in 
fulfilment of a contract for Chinese wood oil. 

The tung-oil tree does not usually attain very large dimensions, a full-grown 
tree of Aleurites Fordii generally reaches a height of about 25 feet and does not 
exceed about 30 feet ; the fruits arc easy to gather and are first borne four to 
five years after sowing the seed. They consist of an outer pulp, which soon 
rots away on keeping, and the three to five seeds are then removed. 

In China the seeds are crushed, partially roasted, and steamed. The mass is 
then made into circular cakes about 18 inches in diameter and 4 inches thick, 
which arc crushed in primitive wooden wedge presses. The kernels contain 
53 about 40 per cent, is extracted by the above method. 

The rwidue left in the presses is used as manure. Since the world demand for 
increasing, and the supply cannot, under present economic conditions 
m China, be increased indefinitely, it becomes important to consider other sources 
of supoly. There is no doubt that Aleurites Fordii is the most suitable species ’ 
for cultivation in warm temperate climates, and that it might be grow’n most 
advantageously on waste land which cannot be othenvise utilized profitably. 

I he tree flourishes on rocky hillsides and ground unsuitable for the more 
exacting crops, and there is little doubt that it would flourish successfully in large 
tracts in Australia, South Africa, Kenya, and India. Up to the present the only 
county which has devoted attention to the cultivation of tung-oil trees is the 
United States of America, where fair numbers of trees have been grown in the 
Southern States. In 1921 there were thirty-one plantations mostly chnsisting 
of 200 to 250 trees, but m one case in Florida 6,453 have been planted.! 

A recent survey (1923) of the possibilities of Florida for tung-oil production 
shows the great interest that America is taking in producing her own supplies 
of this oil. It is estimated that 50,000 acres of land would supply this need, and 
in view of the very satisfactory results so far obtained it is probable that planting 
on a much more extensive scale will shortly take place. 

T ransportations of seed for planting from China can be successfully carried out 
if a few simple precautions are taken, and it is greatly to be hoped that tung-oil 
production will commend itself to the authorities in suitable parts of the Empire, 
as the demand for this oil is likely to continue to expand in the future. 

• I-.. H. Wilson, Bull, Impl. Inst,^ 1913* 11 , 441. • 

t Circular 123, ^921. Bureau Paint Manuf. Assoc., U.S.*A. 
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Trade in Tung Oil. 

For the following particulars we are indebted to Messrs. Dexters*, Ltd., 
Market Report. 

It is stated that the quantity of tung oil marketed in Hankow varies roughly 
between 60,000 to 70,000 tons a year. Much of this, however, is not of good 
quality, and the amount exported from China is shown below, together with 
tne chief destinations. 





>Vi‘J 

1920 



(Tom). 

{'forts). 

( Tons) 

Total exports frorn C’hina 


29, 0)8 

3^’.Si3 


To U.S.A 


14.311 

18,462 

22,616 

,, United Kingdom . . 


1 ,765 

2.766 

1.679 

,, Hong Kong 


7/‘25 

5,101 

4 /> 3 ^> 

Caaada 


3 . 43 ^ 

7,684 

3^.“; 

,, Japan 


1 ,025 

1,018 

.'144 

,, Germany . . 



__ 

965 


It is thus evident that the U.S.A. take a very large proportion of the Chinese 
exports. In addition to the total of 22,616 tons imported to the U.S.A. from 
China in 1920 a further 5,443 tons was derived from other countries, mostly 
shipped from Hong Kong (to which port increasing amounts of tung oil have of 
late years been sent). 

Imports into the U.S.A. in 1922 amounted to 36,247 tons, which ia a big 
increase over the figures shown above. To supply the U.S.A. with their 
estimated requirements in oil for the year 1924, and also to allow for the average 
■ requirements of other countries, it is estimated that China would have to export 
something like five-sevenths of her production. Under present conditions this 
is practically impossible, and even under favourable conditions it is not likely 
that an increase in Chinese exports could .satisfy the demand for some years 
at least. 

It is therefore evident that the question of introducing cultivation of the tung- 
oil tree in the parts of the Empire with suitable climatic conditions referred to 
above is one deserving of immediate attention. 'Fhe price of Hankow wood 
oil \\’as ^95 per ton in February, 1924, in London. 

Pkrilla Oil. 

This drying oil is produced from the seeds of Perilia ocymoides, which is grown 
chiefly in Japan and Manchuria, but is also cultivated in Northern India. It is 
of commercial importance in Japan, where the oil is used for waterproofing and 
in lacquer; the production of seed in Japan has been stated* to amount to about 
325,000 bushels, I bushel yielding about i gallon of oil. Although considerable 
quantities of oil are produced, the oil does not appear in any quantity on the 
Europ^n markets. 

This plant is certainly suitable for cultivation in many countries; experiments 
‘ yourn. Soc. Chem. I fid., 1910, 29 ^ 1320. 


IX. 
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in Ohio in the United States of America gave rather unsatisfactory results in 
1911, only about 400 pounds of seed per acre being obtained. It grows in the 
tropical and temperate regions of the Himalaya from Kashmir to Bhotan from 
1,000 to 10,000 feet elevation, but the seed docs not appear to be exported. 

The possibilities of utilizing perilla oil in Europe for paints and varnishes 
have been investigated by several workers, and it has been stated -frequently that 
it is inferior to linseed oil ; this adverse opinion is, however, not endorsed by other 
workers,* e.^., Morrell f, who considers the oil to be excellent for paints and 
varnishes. It now seems certain that the earlier adverse opinions are due to 
unsuitable methods of treatment and the use of unsuitable driers, and that 
perilla oil would form a valuable addition to the rather limited range of corn- 
mereial drying oils, though its comparatively high price limits its use to certain 
special purposes. 

In 1918 supplies of Japanese seed were sent to India, East Africa, .South Africa, 
and Cyprus for trial. In Cyprus on an experimental scale a crop was obtained 
in 1919 equivalent to about 450 pounds ot seed per acre — a much lower yield 
than is usual in japan — but the seed u'as of normal character. J It appears that 
trials in other countries are still in progress, and no definite results arc yet 
available. 


PoiTY Sekd. 

The poppy, Papaver somnijerum (Natural Order Papaveraccx), is chiefly 
cultivated as the source of opium, when the s<‘eds form a secondary crop, although 
in some f^uropean countries, particularly bd'ance, it is grown as a source of seed 
alone. I’here are two main varieties of the poppy, black and white. As a rule 
the black or blue variety, yielding “ huile d’leilh tte/’ is grown in Europe, while 
the white varieties are of foreign origin anti give what is known as “ huile de 
pavot.” 

The largest producer of p(»ppy seed is Iiulia, and Russia probably comes next, 
but no separate returns for the Russian production arc available; the quantities, 
however, are probably small. 'Phe poppy is also cultivated in Macedonia, 
Asiatic Turkey, Persia, and China. It is probable that the decisions of the League 
of Nations to restrict the opium output will have a considerable inllucncc in the 
future on the acreage under this crop. 

It is impossible to form an estimate of the area in China under poppy cultiva- 
tion. 'The efforts of the Chinese (L)vernment to stamp out opium traffic caused 
a very great diminution in acreage, but it appears that owing to the recent internal 
disturbances in that country less vigilance is being exercised, and since there is 
always a demand* for opium, the poppy is again being cultivated. It is not prob- 
able that there has been any large surplus of seed for export at any time. 

Of late years a great change has come about in the areas under cultivation 
in India due to tin Chinese Government’s attempts to stamp out the opium trade. 

• Chem. Ret>. Fett. Harz. Ind., 1912, 19 , 59. 
t ] at nishes and their Componlnls. ' * 

I Hall. impl. hist., 1920, 18, 4^9. 
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The effect of China’s agreements of 1909 and 1911 with the Indian Government 
has been to decrease the Indian exports of seed from 42,458 tons in 1909 to 
6,622 tons in 1921, and it is obvious from the following statistics that production 
has fallen universally. In 1903-04 the estimated area under poppy in India 
was 769,000 acres, while in 1915-16 it had diminished to 181,000 acres. 

Exports of Poppy Sfpo (Tons). 




Belgium . . * 

Muxitnum. 

Minimum. 
a. 165 


Hungary . . 

185 

45 


Xctherlands 

— 

2,28.’ 

India ^ . 

. .. .1M5S 




France and Germany have been the largest importers and still maintain that 
position. France obtains most of her supplies from India, while Germany has 
probably taken all the Salonica exports and those from Asiatic 'Turkey and Persia. 

I.MI>('RTS or Pni-I'Y Si l l) ( ToNs). 


lyOj-tyiT. 




Minimum. 

iy2i . 

Belgium . . 


7/»i I 


Fr.mcc 


8.81.^ 

.gon 

Ccrrn'.myt 


16,144 

1,118 


The imports into the United Kingdom are almost negligible. In 1914- 15 
sf-me 84 tons, and in 1915-16, 143 tons, of seetl were imported from India, and in 
view of the general decline in cultivation it is not likely that these figures will be 
much exceeded in future. 

It is, however, probable that a definite amount of poppy seed will always be 
available, for opi jrn is a world necessity, and this is obtained from the capsules 
containing the seed, but’ not from the seeds themselves. 

Poppy-seed oil is a drying oil and finds its chief use in the manufacture of 
paints, although it is used to a certain extent for edible purposes. 

Poppy-seed cake is used to»^ certain extent for feeding slock. It is high in 
nutritive value, but is said to have poor keeping qualities. 

Hemp Seed. 

Hemp seed is obtained from the hemp plant, Cannabis sativa, which grows 
wild in Central Asia and is cultivated in temperate and tropical countries of both 
hemispheres. The plant is mainly of importance for the production of fibre, 
and the well-known Eastern narcotic “ bhang,” ” ganja,” or “ charas,” is obtained 

• Included in “ other unipccificd olcaginoi^ product*.’' 
f Including aunflower seed. 
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from the leaves and flowers. In temperate climates it is chiefly grown for fibre 
and sometimes for seed, but in the tropics the drug is the important product. 

Since the seed is often produced as a by-product from fibre cultivation the 
quality is apt to be variable, but in some places — for example, the U.S.A. the 
plants are specially grown for seed, which is gathered by cutting down the plants 
as soon as they reach maturity, when the seeds drop readily. Hemp seed is very 
prone to heat, and for this reason storing in bulk is to be avoided. 

As far as the production of hemp seed is concerned the areas under cultivation 
are misleading as they include crops grown for fibre. Russia is, however, by far 
the largest producer, and the latest available figures show that in iQ20 sorne 
1,209,290 acres were under hemp. Italy comes next and then Poland. Culti- 
vation in Hungary appears to be on the decline. 

Imi'orts of Hfmp .Sked. 






.\faxitnum. 

Minimum. 

1931. 

.Aiirttria 


11,49s 

2,316 


J'rance 


CC407 

6,941 

2,762 

(iermany.. 



5 ' 59 h 

942 

Netherlands 




1^374 

Japan 


Kxi'oins OF Hemp .H 

llM). 

4.043 

Austria 


3,08 a 

1,236 

~ 

Germany.. 


5,820 

2,063 

10 

Hungary . . 


2.832 

233 


Rumania . . 


. 1.^45 

814 


Ru.ssia 


21,319 

^^.733 


Chile 


iSh 

7 

M 59 


It is unfortunate that so few figures arc available for 1921, but it seems certain 
that the trade in seed and oil has diminished. Japan appears to be making more 
use of this seed, and is now importing appreciable quantities, and Chile has of 
late years increased her exports. As far as Great Britain and the Colonies are 
concerned the trade is almost negligible. 

The 'seeds yield about 30 per cent, of greenish -yellow drying oil, which finds 
a use as a paint oil, and on tne Continent for soft soaps. The cake is used to 
a certain extent as a cattle food, but it contains i rather high proportion of fibre. 
(See fatty Foods, Bolton and Revis, p. 280.) 


SEMI-DRYING OILS 
Cotton Seed. 

Cotton seed is produced by the cotton plant {Gossypium species), of which 
many varieties are cultivated in all the warmer parts of the world for the sake of 
the fibre. . . * 

Prior to about 1870 the ^ormous quantities of cotton s 5 ed pro^luced in such 
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countries j^s the United States of America were not used as a source of oil ; limited 
quantities of seed were employed as manure and as food for cattle and other 
animals, bur the bulk of the seed was wasted, and in fact disposal of seed was a 
troublesome problem. The realization that the seed afforded a source of valuable 
oil, however, has led to the utilization of the bulk of the world's supplies of 
this by-product of the vast cotton-growing industry. 

The chief centres of the world's cotton-growing industry are the United 
States of America, India, and Egypt, while Russia was formerly an important 
producer, though the area under cotton is now considerably reduced. The 
enormous and ever-increasing demand for cotton in the world's markets has led 
to increased grow'ing of cotton in many countries during recent years ; for example, 
the area in Brazil increased from 500,000 acres in 1915-16 to 1,500,000 acres in 
1922-23, and in Korea from 176,000 acres in 1913-1^ to 356,000 acres in 1922-23. 
The increase* in cotton-growing in the British Empire has been very marked in 
such countries as Uganda, Nyasaland, Nigeria, and Australia. The results in 
these countries are due to the praiseworthy efforts of the various Governments 
concerned, and of the British Cotton-Growing Association. 

Some idea of the enormous extent of cotton-growing and of the quantities 
of cotton seed produced is evident from the following table showing areas of 
cultivation and production of seed in the principal countries: 

Ybaki.y Average. 


/o igi3-X4. igaa-13. 



. hea ( Aerrs ). 

SefJ { Ions ). 

Arfu ( Aerrs ). 

SeeJ ( Tons ). 

United States 

33 .‘ 53 .c«x. 

5,186,000 

33,734,000 

3,950,000 

India . . ' . . 

22,492,000 

1,782,000 

19,845,000 

1,714,000 

Kgypt 

1 ,743,000 

600,000 

1,868,000 

433 r 000 

Russia 

1,137,000 

260,000 

238,000* 

24,000* 

dotal . . 

58,525,000 

7,828,000 

55,685,000 

6,121 000 


The area under cotton in these countries is at present about the same as 
before the War, but the production of seed has decreased considerably owing to * 
smaller yields per acre, particularly in the United States and Egypt, and so far 
the increase in cotton-growing in other countries does not appear to Rave com- 
pensated for the smaller production in the chief cotton-growing countries. 

With regard to exportable^upplies of seed it is of interest to note that these 
are mainly obtained from Egypt and India together with China and Brazil and 
various other countries, as practically the whme of the cotton seed produced in 
the United States is converted locally into oil and cake. 

Cotton-seed oil and cake are manufactured in very large quantities in the 
United Kingdom and on the Continent of Europe; during the War practically 
all the available supplies were worked up in Great Britain, and since the War 
Continental countries, such as France and Germany, which imported con- 
siderable amounts of, seed before the War, have commenced again to import 

• 1921-22. 
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considerable quantities of seed, thbugh they have not yet nearly attained 
the important position which they held before the War. 

Altnough tne United States at present holds first place as producer of cotton 
seed, oil, and cake, these products are of enormous importance to the Empire, 
particularly India and Egypt, and the increasing importance of cotton-growing 
throughout the Empire will undoubtedly lead to the production of increasing 
amounts of cotton seed in ensuing years. 

The cotton seed obtained from the various types of cotton grown varies 
considerably in appearance and character; the majority of American cotton seed 
is of the American Upland type — the seeds of which are of.fair size and covered 
with a coating of closely adherent short fibre or “ fuzz.” Long staple Sea Island 
cotton is also grown in some of the Southern states ; this has large black smooth 
seed. Egyptian cotton seed is of fair size and chiefly smooth with only a small 
tuft of “ fuzz,” while Indian cotton seed is mostly small and covered with 
” fuzz.” 

The prices of cotton seed in the United Kingdom in 1913 and 1922 and at 
present are shown below: 


ECYniAN COTTON'-Sl I'D 


191 

jT 8. d. 

Maxinimn . . . . . . u ^ 

Mitiiiinnii . . . . , . S 12 S 

Avcra,i;c . . 920 

I’lUCI-S IN lll l.l. t)N I'tUHl'AHV 

I'-'eyptian l)l;K'k 

,, SakclI.uicIcs 
Ikmihay (February to jMarch) 


19-^. 

/; a. 

1215 0 

10 o o 


L a. 

10 50 
12 II 3 


1 1 1 1 5 1170 

U}Z.\ (i‘M( Ton). 

/: s. ci. 

13 1^ 3 

1 2 2 f » 

1017 U 


Egyptian cotton seed of the ” Sakellaridcs ” variety sold in Alexandria during 
1922 at from 95- 15 to 125 piastres per ardeb (267-45 pounds). 


Cotton-Seed Oil. 

* ^ 

In working cotton seed for oil and cake the closely adherent fibrous coat is 
pncrally removed by special machinery, the short fibre ” linters ” being used 
for sudi purposes as paper-making. In many cases the tough woody shell or 
hull of the seed is also removed in decorticating machines. The removal of 
“ linters ” is advantageous, as their inclusion would lower the yield of oil obtain- 
able, and because they are indigestible and lower the value of the cake for feeding 
purposes. Removal of the woody hulls is also advantageous, as oil of better colour 
and quality is furnished by the decorticated seed (kernels), and also because the 
hulls ^e hard and indigestible and detract from the feedihg value of the cake. 
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Crude cotton oil varies a good deal according to the kind of seed it is derived 
from, and its character also depends on whether it is made from delinted, whole, 
or decorticated seed. 

Generally speaking, oil from decorticated seed is superior to that from whole 
seed; American cotton oil is of lighter colour than and somewhat superior to 
oil from Egyptian seed, while oil from Indian seed is usually very dark coloured 
and distinctly inferior to American or Egyptian cotton-seed oil. The superiority 
of American cotton-seed oil is probably in part due to the fact that it is worked up 
in the country where the seed is grown, while Egyptian and Indian seed imported 
to Europe has hgd to withstand various adverse conditions over a long period 
during transport. All crude cotton oil is distinctly dark coloured — varying 
from red-brown to almost black — and possesses a curious rather distinctive 
odour. 

Cotton-seed oil is refined in enormous quantities for edible use in America 
and in I'Airope; the processes employed consist of neutralization of free fatty acids 
by caustic soda (by which process the dark colouring matter is j-^recipitated and 
removed with the soap-stock) followed by bleaching and deodorizalion. 

Edible refined cotton-seed oil is used in the manufacture of margarine, as a 
salad oil, and various other cooking oils. “ Demargarinated ” oil (sec p. 27) 
is also used as salad oil and in margarine, while large quantities of cotton oil arc 
hardened and used— particularly in America —in “ compounds ” of the vegetable- 
lard type, and also for other purposes. Apart from its use for edible purposes 
cotton oil is largely used in soap manufacture. 'Ehe “ soap-stock ” (sec above), 
when of good quality, may be used direct in soap manufacture; the lower 
grades of soap-stock arc generally acidified and converted into cotton-acid- 
oil (“black grease’') for the production of fatty acids (by“ splitting” and 
distillation). 

In common with other vegetable oils the price of cotton-seed oil has increased 
to a fair extent since the War, the prices in Hull and in New York arc compared 
below. 

Coiton-Skei> Oil. 


Hull: Refined oil (naked), per cwt, . . 26s. od to 34s. 9d, ;/)!!. fnl. ti) 3d 

New York; I’rimc summer yellow oil 

(cents per lb.) 5 83 lu 9 58 8 55 to 11-7 

New York : Prime summer yellow oil 
(average) .. .. .. 719 1018 


>923- 

3HS. 8d. to 44.S. 9d, 

7'45 ' 3’55 

10*40 


Prices of oil in February, 1924, are as follows: 


Hull, crude 

„ refined soap oil , . 
„ refined edible 
Liverpool,! refined edi|)ic 


Per Ton Net {Naked). 

[ aZ ' 03 . tOj(;44 158. 
108 . 

£49 

£52 
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Cotton-Seed Cake. 

Both decorticated and undecorticated cotton-seed cake are used in enormous 
quantities all over the world for feeding cattle and other farm animals, and are, in 
fact, among the most popular of commercial oil-cakes. For many years cotton- 
seed cake has been second only to linseed cake in popularly in the United King- 
dom ; in fact, prior to the War large quantities of cake manufactured from Egyptian 
seed were imported to the United Kingdom from Germany, where the cake did 
not meet with favour. In recent years other oilseed cakes — e.g., soya bean, coco- 
nut, and palrn-kcrncl cakes, have been produced in increasing quantities and have 
gradually found favour, as the somewhat conservative attitude of farmers towards 
new and untried feeding stuffs has been gradually overcome as the result of many 
feeding trials by various agricultural research institutions. 

The prices of cotton-sced cakes in the United Kingdom in 1913, 1922, and 
at the present time arc as follows: 


(Jake. 


Hull : Bombay . . 
London 


(per Ton). 

I ^ L 

376 to 5 10 o 
4 15 o ,, boo 
560 „ 5 iH b 


{per Ton). 

L L s. d. 

7 o 0 to S 15 0 

7 15 o ,, 10 5 o 

7 7 ^’- 9 3 


Egyptian cotton-seed cake was selling at about 6s. 6d. per ton in February, 
1924. 


Rapk and Mustard Seed. 


'rhe term “ rape seed is used rather loosely and is usually taken to include 
seeds of the various types of Brassica campestris, and very often includes mustard 
seed. Statistics sometimes relate to pure genuine rape, but often to a mixture 
of seeds, so that it is not possible to consider them separately. All these plants 
belong to the Natural Order Crucifene, and have large succulent leaves with 
small white or yellow flowers. They grow to a height of 18 inches to 4 feet, and 
the seeds are found in black pods about 2 inches long. The seeds arc spherical 
and very small — from 6,000 to 40,000 weighing an ounce, and they vary in colour 
from white to dark brownish red. 

Rape is extensively grown in England and elsewhere for fodder and is chiefly 
fedio lambs and sheep. 

In considering the areas under rape seed it is unfortunate that detailed 
statistics for China are not available, as there is no doubt it is one of the largest 
producing countries. India supplies about four-fifths of the rest of the world’s pro- 
duction, and Japan, Rumania, and Russia most of the remainder. The area under 
rape and mustard in India was in 1909, 6,028,500 acres, and in 1922, 6,120,000 
acres; the highest recorded area in recent years is that of 1917-18, viz., 7,126,000 
acres. A decrease was noted in 1919-21, but the pre-war level has again been 
reached. On the whole production in Europe is diminishing and has been doing 
so ovv a long period. An increase in acreage occurred ifi some countries during 
tlie War, notably in Germany*, but has not been maintained. * ' , 
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The requirements of the European countries in rape and mustard seed have 
also diminished, and the only country in the world with an increasing demand 
appears to be Japan. The demand is not, however, sufficient to compensate for 
the decreased requirements of other countries. 

Rape seed imported into this country is practically all used for home con- 
sumption. 

* ' l.Ml‘(^RTS OK RAJ't AM) MrMAHP StED ('I'ONS). 
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Rumania 

81.672 

31.292 


Russia 


7.505 
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China 

47.055 

13.207 

67.711 

— 

India 

390.205 
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5^'.724 
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Nepal 

— 


20,047 
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Rape Oil. 

The oil obtained from the seed, cither by extraction with solvents or by 
expression, is rather dark coloured, but can be refined to a pale yellow. Rape oil* 
is one of the few vegetable oils still used extensively for lubricating purposes. 
This is owing to its high viscosity, and it is, in fact, even more extensively used 
for the purpose than castor oil. A good deal of the rape oil used for lubrication 
is “ blown oil — that is, oil thickened by blowing air through the heated oil. 
It is also used for soap, but is not very suitable owing to the high proportion of 
unsaponifiable matter which it contains. As a burning oil rape or colza oil has 
been largely superseded by petroleum oils. 

Rape oil has long been used as an edible oil in India, and during the War the 
refined oil was used by many European countries in margarine and fat compounds. 

Exports of rape oil are not very large, indicating that the large importers of 
the seed use most of the manufactured oil for home consumption. Amongst 

• Chiefly transit trade to Gcmniny. t Metric ions (2,205 Ih*-)- 

J 3^1630 tons from India. 
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European countries Great Britain and Ireland have been the largest- importers, 
but latterly imports have diminished considerably, and the United States’ is the 
’ only country whose imports reach thousands of tons. 

Imports of Rape Oil (Tons). 


KJOQ-KJIS. 



Maximum. 

Minimum. 

1921. 

1922. 

Belgium 


1,041 

• ' 

— 

Great Britain and Ireland 

13,489 

7>S99 

500 

1.251 

Netherlands 

2,158 

414 

■ 

840! 

U.S.A 

4,922 

2,360 

3.251 

4,848 


Towards the end of the War the Netherlands were importing more rape pil 
than any other country, the figures in 1917 reaching 11,659 although it fell 
in 1918 to 4,491, and the U.S.A. took first place with 10,490 tons. The exports 
for these periods, however, were negligible for both countries. 

It may be noted that the Indian exports of oil go almost entirely to British 
countries, Mauritius and Natal taking the largest proportion. 

Kxports 01- ICm'i- Oil (Tons). 


19CM; 



{^Maximum). 

{Minimum}. 

1921. 

1922. 

France 


‘ .757 

1.572 

404 

Germany 

8,808 

2,227 

310 

Great Britain and Ireland . . 
Netherlands 

6,362 

3,426 

5.079 

1,058 

2,719 

i. 2 S 4 ‘ 

4.944 

2,136 

India . . 

1 ,666 

1,017 

I068 



Japanf 

5,207 

803 

..5^a 

— 


Rape- Seed Cake. 

, ^ Rape-seed cake is used as a feeding stuff; but, at any rate in the United 
Kingdom, it is less used than formerly. This may be due to the fact that rape-seed 
cake — particularly Indian cake — has the reputation of being adulterated and is 
liable to contain mustard seed, which has an injurious effect on cattle owing to the 
presqjice of the ethereal mustard oil. Rape-seed cake is probably a constituent 
of a good many of the compound cakes, and is said to find more favour on the 
Continent than here. The chief outlet in the United Kingdom for the cake and 
meal is,. however, gs a manure, and it is largely used for wheat and barley and 
also for potatoes, root crops, and hops. 

The imports of rape-seed cake to the United Kingdom are shown below; the 
consumption of rape-seed cake is considerable, as exports and re-exports are 
insignificant. 

• Included in “ other imspecilied oils.” 

1“ Excluding oil in transit. 

[ E.xports of oi{ rose to a maximum in 1916 (13,053 tflns). 
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Imports of Rape-Seed Cake to United Kingdom (Tons). 


From Russia 

1013. 

.. 25,830 

1920. 

1921. 


„ other foreign countries 

3,020 

9,537 

la.iBo 

10,661 

,, British Possessions 


450 

.... 

7 

Totai 

28,882 


1 2, 180 

10,668 


Soya Beans. 

The soya bean, Soya hispida^ is a leguminous plant indigenous to China, 
Manchuria, Korea, Japan, and Indo-China. Besides bearing pods containing 
tlic oleaginous seeds, the plant is much used for forage purposes, while the hay 
is relished by all animals. 

The bean has been cultivated in China since very early times, and it is known 
to have been used 4,700 years ago. In addition to being a valuable source of 
oil, the beans have for a long time been used in many different food preparations, 
among which may be mentioned Japanese sov sauce and “ tofu,” a vegetable 
cheese which is one of the staple articles of diet in Japan. 'Fhc oil is obtained 
from the bean cither by pressing or extraction. 

The oil content of the beans is liable to vary within fairly wide limits; com- 
mercial supplies of the beans generally contain 16 to 19 per cent, of oil, though 
samples have occasionally been found to contain 20 per cent, or even more. 
The yield of oil obtained by pressing depends, of course, on the efficiency 
and the length of time of pressing; it usually amounts to about 12 per cent. By 
extraction wijh solvents the majority of the oil may be removed, leaving 2 per 
cent, or less in the meal. 

Largely owing to its many economic uses, and the fact that the plant with- 
stands drought, slight frost, and also excessive moisture well, efforts have been 
made to introduce it in India and many of our Colonics, and it should be 
remembered that, like all leguminous crops, it enriches the soil in nitrogen, and 
is valuable as a “ green manure.” 

Experimental batches of seed were sent as early as 1909 to many of the 
colonies,' but it docs not appear very likely that any of them will, at least for some 
time, be able to establish any considerable export trade, as in most cases a local 
demand springs up, leaving nothing over for export. 

In India cultivation has hardly yet passed the experimental stage, and is also 
being tried in Burma. Attempts have been made to grow the crop in England; 
during 1909-11 experiments with seed imported from Manchuria an^ Japan 
were made, but only in a few cases was sccu produced by the plants. Probably 
in England the chief use of the plant would be as a forage crop, and in the U.S.A. 
it is largely used for this purpose. 

The introduction of soya beans into U.S.A. has led to the establishment of 
an increasingly important industry. Imports of beans, oil, and cake to that 
country have increased, as well as the cultivation of the bean. Between 1909 
and 1921 the area in the United States of Ameriqa under soya beans cultivated 
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as an oilseed crop increased from about i,6oo to 186,000 acres. The total area 
under soya is about five times as much, but some seven and a half thousand 
acres are used for pasturage, forage, and ensilage only and not for seed. 

The first shipment of soya beans to the United Kingdom arrived in 1908 
at Hull, and it is in this port that the United Kingdom trade in soya beans is 
concentrated. Its introduction was due, at least in part, to the Russo-Japanese 
War, when the occupation of Northern Manchuria by Russian troops created 
a large demand for food, and considerable agricultural expansion took place. 
On withdrawal of the troops it became necessary to find a foreign market for 
the surplus crop, and it went first to Japan. Later, owing to depression in Japan, 
it began to be exported on a large scale to Europe. 



lAl'dklS OF S<jYA HfaNS {'I'ONS). 
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Maximum. 

Minimum. 

IV 2 I. 

1 ' roMi t ‘ItiiM .. 

614,276 

656,781 

682,041 

,, Japan .. 


— 

2,105 

,, Korea* . . 

8 K,i35 

102,108 

225,417 


The great increase in Korean production is noteworthy; the total crop of 
seed for 1920 being about 600,000 tons. 

It is impossible to obtain any idea of the total acreage under soya beans, 
since no figures are available for China, but it is evident that both production 
and consumption have increased of late years. It may also be remarked that, 
on the whole, imports of beans into Europe are diminishing, but in Asiatic 
countries they are on the increase. It must also be taken into account that pro- 
duction is likely to increase from the attempts which have been made and are 
still progressing to introduce it to countries with suitable climates—for example, 
Natal, Gambia, and India. 

Imfohts of Soya Hfans (Tons). 





Maximum. Minimum. 


1922. 

Denmark 


42,361 


Great Hritain ami Irclaiul . . 

421,531 76,452 

61.425 

59 . 357 t 

5,022 

Ncthcrlandj^J . . 

42.37.1 26,002 

2,039 

GcrAiany 


86.407 

Dutch KatH liuliC3§ .. 

52.566 

82.633 

Formosa 

5.697 71.S 

10.421,1 

— 

Japan 

105,143 213,960 

173-176 

— 

Soya beans from Mane 
in February, 1924. 

huria were quoted at £12 

15s. per tori (afloat) 

in Hull 


• Figures for ryia and 1913 fjot available. f Valued at/^753,934. 

I No figures available for 1909 and 1910. ■ § No figures available before 1913. 

II ^ 930 . 
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Soya-Bean Oil. 

Undoubtedly China is the largest exporter of soya-bean oil, but it is a little 
doubtful exactly what figures are included in her exports. Probably the Man- 
churian knd ICarean exports are taken together with Chinese, and owing to 
the enormous increase of late years in Korean production of beans the figures 
given mrfy be considerably influenced thereby. 

The ratio of proportion of oil produced to beans is low in comparison with 
most oil seeds owing to the fact that the yield of oil is only some lo per cent, 
of the beans. 

Soya-bean oil* came on the market at a time when a substitute for cotton oil 
was badly needed by the soap trade, and first came into prominence in this con- 
nection, Later it was refined and is now largely used for edible purposes, 
including m^arine. 

Amongst European countries Germany and the Netherlands are the largest 
importers of oil, with the United Kingdom second. Since the United Kingdom 
is the largest European importer of seeds, and exports both of seed and oil arc 
comparatively small, it is evident that the bulk of the oil manufactured and 
imported is consumed at home. Large quantities of soya-bean oil arc now 
shipped from the East in tank steamers, and it may be mentioned that a con- 
siderable import trade in hydrogenated soya-bean oil has latterly developed. 


Oil. Imi’oiuy (’roNS). 


Great Hritain 

and Irelaod 

1(>2I . 

'‘'.47.1 

20,357* 

Netherlands 


32,<>h7 

2.95''^ 

24.757 

Sweden . . 


— 

Gcrniaiiv 




4C475 

I’.S.A. ■ . . 


7-7 » 5 

7.72 't 


SoV.A-Hi AN Hn l APnins ( I’ONS). 


Denmark 


5,Hh2 


Great Britain 

and Ireland 

»0>377t 

8,289 

Netherlands 


20 .i 73§ 

U.S.A. . . 


1,096'i 


China 


M,327 

-- 

Japan 


1,231 

-- 


Soya- Bean Cake. 

Soya-bean cake is a valuable feeding stuff. It is rich in albumiruuds, and 
it must be regarded as a concentrated food when fed to cattle and mixed with 
such substance as cotton cake, maize, barley meal, and American flour. From 

• Valued at £735,808. 

t Imports of oil to U.S.A. reached a maximum in 1918 of 149,983 tons, and have steadily dimin- 
ished since. 

J Including 4.90 tons ri-expoits. § Highest recorded. 

(I Including faS tofts re-exports. 
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time to time there have been reports that soya meal has proved poisonous to 
pi^s and cattle, but it seems probable that this has been chiefly due to feeding 
It in too large proportions. 

Sunflower Seed. 

The sunflower {Helianthus annuus) is an annual plant belonging to the 
Natural Order Compositaj. The seeds contain about ‘22 to 25 per cent, of oil, 
and arc a valuable source of oil and feeding cake. They are also used for food 
for poultry, while in some countries, particularly in Russia, large quantities of 
seeci are grown for human consumption. 

Although the sunflower is widely distributed and is to be found in practically 
all countries, it is only cultivated on a commercial scale in a few, and of these 
Russia is by far the most important. Hungary and China also grow a certain 
quantity, and of late years serious efforts have been made to bring the cultivation 
to a commercial scale in South Africa, and particularly in Rhodesia. Experi- 
mental crops have been grown with good results in various parts of Australia 
and New Zealand and in several of the British Colonics, while consignments 
of seed from India have been imported to the United Kingdom recently. 

The climate of Great Britain is quite suitable for sunflower cultivation; the 
crop is exceedingly easy to grow and produces seed abundantly. In spite of 
this very little is grown in this country, probably owing to the fact that the value 
of the crop is not recognized. 

Sunflower does well on most kinds of soils which arc not too heavy, and after 
a crop which has required heavy manuring. The seed-heads are harvested 
before the seeds are quite ripe, dried, and the seeds freed cither by holding the 
heads against a revolving cylinder studded with spikes, or by special machinery. 
The seeds should then be dried to prevent fermentation on storage. 

The value of the sunflower crop does not lie entirely in the seeds, for the 
stems and leaves may be used as fodder or converted into a silage which com- 
pares favourably with maize silage CJourn. Agric, Research, 1919, 18 , 325). 
Further, the sunflower plant is particularly rich in potash, and after harvesting 
the seeds the plants may be burnt. An acre of land is said to produce 2,600 to 
4,000 pounds; of stalks, equivalent to some 160 pounds of ash, yielding 40 to 
53 pounds of potash {Ihdi Impl. Just., 1916, 14 , 93). There were numerous 
potash factories in the Caucasus, which exported, in 1913, 6,843 tons (excluding 
the , amount kept by Russia, which is some quarter of the whole). 

The importance of the crop in Russia is shown by the fact that in 1920 the 
total^area under sunflower in Russia (chiefly South Russia) was put at 1,865,889 
acres. - This figure appears to denote a certain decrease in cultivation, but up-to- 
date and reliable information from Russia is difficult to obtain. Exports of seed 
from Russia (including small quantities of poppv seed) reached fn 1913, 58,589 
tons. Imports of seed to the United Kingdom were in 1920, 857 tons, in 1921, 
1,465 tons, and in 1922, 2,187 
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Sunflower Oil. 

The oil is a useful edible oil, but has been more used for this purpose on the 
Continent than in the United Kingdom. Inferior grades of oil find their way 
to soap-makers, and in some countries have been used for burning, while in 
Russia and Germany sunflower oil is said to be used for varnish-making. Its 
drying properties are, hovyever, inferior to those of linseed oil. A great deal 
of oil is made in South Russia, but the local consumption is on a large scale. 
Thus, although 178,000 tons of oil were produced in 1913, the exports only 
amounted to 3,918 tons. 

Sunflower Coke. 

The cake left after the oil is expressed forms a valuable cattle food, and large 
quantities are exported from South Russia, chiefly to Denmark, but also to 
France, Sweden, and Norway. 'Fhe undccorticatcd cake is naturally less 
valuable tljan the decorticated, and contains a high percentage of crude fibre. 
I'p to the present sunflower cake has not been of interest to farmers in this 
country, although it probably enters into the composition of some of the com- 
pound cakes. 

S.\i rLO\vi;R Si;i:D. 

The safflower plant. Cart humus iinctorius, belongs to the same Natural 
Order as the sunflower, and produces seeds which arc similar to, but smaller than, 
sunflower seeds, and yield an oil of very similar composition. 'Fhe plant is 
grown in India (where it was formerly largely used for the dye produced from 
•the flowers) and also in Egypt and the Caucasus, 

Owing to its superior ability to withstand certain diseases to which the sun- 
flower is liable, substitution of sunflower by safflower has been suggested. The 
seeds possess a very hard husk, and it is therefore difficult to press out the oil, 
and decorticating is advisable. The seeds contain about 30 per cent, of oil, 
but if pressed witliout decortication yield less than 20 per cent, on pressing. 

The cultivation of the crop is receiving attention in India, especially by the 
Agricultural Department of Bombay, and it is possible that considerable ship- 
ments will reach this Country in the near future. It is estimated that some 
15,000 to 20,000 tons of safflower oil are annually produced in India, and at 
present practically the whole of this amount is consumed in the country. 

N I Glut Ski:d. 

Niger seed is obtained from the plant Guizotia abyssinica Cass. (Natural 
Order Compositae), which is grown fairly generally in East Africa for local use, 
and also to a larger extent in India. The seeds arc similar in shape to sunflower 
seeds, but very much smaller (about millimetres long), quite black, and contain 
40 to 50 per cent, of a pale yellow oil. I’hc seed imported to Europe is prac- 
tically all of Indian origin, and it is crushed in Hull and Marseilles. 

It is not very likely.that this plant will ever become a very important oilseed 
crop, as conditions of cultivation are much the same as for sesame seed, which 
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is more valuable. The oil is used to a considerable extent in India for cooking, 
and for lighting, but the export trade is small and cultivation is not on the 
increase, although there is no difficulty in disposing of seed imported to Europe. 
The cake left after expression of the oil is of approximately the same value as 
sunflower cake, and has been used from time to time by Essex farmers with 
satisfactory results * 

The exports of niger seed from India are now insignificant; before the War 
fair quantities were exported, for example: 



Tom . 


Tons . 


10,105 

1920-21 

55 

1913-14 

4,107 ; 

1921-22 

•• 354 


NON-DRYING OILS 
Olive Oil. 

This oil is prepared from the fruits oiihtoYwcXrQiQ.Oleaeuropeasativa Linn., 
and cultivation of the olive tree is chiefly in the countries bordering the Mediter- 
ranean — i.e., in Spain, France, Italy, Greece, and Northern Africa. The industry 
is an exceedingly old one, and is known to have been practised in Italy before 
600 B.C. Attempts have been made to introduce olive trees in India, South 
America, South Africa, Australia, and elsewhere. 

The olive is grown fairly extensively in California, but the oil industry in 
that country has not yet assumed large dimensions. 

Cultivation in South America is promising, and figures of production in 
Chile arc available. 

Cultivation of the olive tree has been found quite possible in South Australia, 
where the rainfall averages between 17 to 28 inches, but the commercial growing 
of the tree has not appealed to Australians. It has been shown on the experi- 
mental farms that the generally accepted period of twelve years which must 
elapse before the tree comes to full bearing may be substantially shortened by 
suitable irrigation and tilling, and a return may then be looked for ^fter four 
years. 

In India the wild olive grows along the sides of the Afghan hills, and the 
European variety is now being introduced. Experimental work has been success- 
ful as far as it has gone, but it must be some years before Indian olive oil can 
come on to the market. 

In 8outh Africa the experimental stage has been passed and the olive is 
satisfactorily established in the Paarl district of the Cape and in parts of the 
Transvaal, and already small quantities of oil have been produced. 

The wild olive grows abundantly in Cyprus, where the Government is 
encouraging the natives to gdopt better methods of cultivation of the tree and of 
preparing the oil. At present the home requirements are barely met, but in the 

• Jpum. Bd. A^ric., IQ15, 22, 874. 
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opinion of W; Sevan (Director of Agriculture) it appears likely that a profitable 
export trade may in time be built up .• 

The cultivation of the trees requires considerable attention, particularly with 
regard to wading and prevention of disease and insect pests. Where the olive 
trees are grown for oil production the fruits are best picked just prior to 
maturity. 

A good deal of olive oil is still produced in small local “ cileries, ’* and the fruit 
is crushed between a heavy revolving grindstone and a horizontal table, or an 
even simpler apparatus of the same form as a cider press is used, but the chief 
defect of these local presses is that they are not powerful enough to express the 
maximum quantity of oil. Modern machinei^ is installed in many factories 
and all grades of oil produced, the finest being obtained from the first light 
pressing. The kernels (which also contain oil) are not usually removed from 
the fruits. 

Edible oils are not usually refined beyond settling and clarification by filtering. 
Lower grades are used for lubrication, burning, and for soap-making, and for 
oiling wool during spinning. After these oils have been pressed out, further 
treatment of the residual mass by boiling up or by allowing the mass to ferment in 
pits (when the oil gradually rises to the surface), or by solvent extraction, results 
m the production of various low-grade oils of high acidity, dark colour, and 
unpleasant odour. 

The last small proportion of oil is usually obtained from the cake by extrac* 
tion with volatile solvents. The residual cake is used for manure, as it keeps 
badly and is, therefore, not suited for cattle feeding. 


Hxpom.s UP ()i ivF Oil ('foNs). 

1909- 1913. 


Maximum. 

France 
Greece 
Italy 
^ain 
Turkey 
Algeria 
Tunis 


Minimum. 

1921. 

*924. 

4,961 

4.857 

16,01 I 

2.748 

11.163 

— 

23.<>35 

‘3.798 

— 

26,106 

47 , 29 ‘ 

_ 

6,866 

m 

— 

i. 54 <> 

‘.839 

— 

2,136 

23,048 

— 


20,776 

40,999 

(>0,723 

M.O73 

9,280 

12.006 


It may be noted that cultivation of the olive has decreased in Italy, France, and 
Greece, but during the period iqiS'iq Spain almost doubled exports of oil, 
1104^ tons being the export figure for 1919. Cultivation has increased- of late 
years in Tunis, but the export figures for that country show great fluctuations. 

Imjports are distributed over a great many countries, and the largest importers 
are France, Italy, U.S.A., and Argentine. 

•It is noteworthy that imports of olive oil to Italy have assumed such large 
dimensions, and that exports have diminished. The imports for 1922, however, 
are only 4,161 tons. 

Bull. Imp. Ifut.t 1919, 17 , 508. 

VL 
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Annual Imports of Olive Oil (Tons). 



Maximum. 

Minimum. 

1921. 

1922. 

France 

22,977 

1 1 ,687 

21,762 

36,058 

Great Britain and Ireland 


8,984 

2.342 ■ 

4.984 

Italy 

5 > 76 i 

894 

1 1^249 

— 

Rumania 

4.391 

'.45' 

— 

— 

Ruasia 

5.33^^ 

4,182 

— 

— 

U.S.A 

194% 

13.733 

24.374 

/27.3'5* 

\".947t 

Argentine 

26,909 

17,029 

i 4 .o^ 9 t 

— 

L’hile 

3 . 9''^3 

2,823 

1.759 

— 

Uruguay 

2.453 

1,446 

2445 

— 

%yp' 

3.017 

1.754 

1413 

— 


Sesame Seed. 

Sesame seed is the product of an annual herbaceous plant, Sesamum indicum 
Linn. (Natural Order Pedaliaccaj), cultivated in many varieties throughout the 
warmer countries of the world and forming a most important source of edible oil 
in the countries where it is grown and also in Europe. The seed is known by 
various names-'-e.^., “ sim-sim,” “ teel ” or “ til,” ‘‘ ginjelly,” and “ benni 
seed — and is used as an article of food (chiefly in sweetmeats) in Egypt and 
the East. 

The chief producing countries arc India and China, and as sesame is largely 
grown as a mixed crop in the former, and no statistics are available for the latter, 
It is impossible to arrive at any accurate estimate of the world’s area devoted 
to this crop. The annual yield of sesame seed in India is estimated at between 
400,000 and 500,000 tons, and in igic-i6 the area was 5,^65,000 acres and the 
yield 551,000 tons. 

An indication of the great importance of this oilseed is evident from a con- 
sideration ot the exports of seed, especially when regard is given to the fact that 
enormous quantities of seed are consumed locally, though any attempt to gain an 
idea of the average yearly exports is almost hopeless owing to wide fluctuations 
from year to year. 

. The table on p. 67 shows the maximum and minimum exports, 1909-20, 
together with those for 1921 from the principal countries of origin. 

Since 1895 the area ot cultivation in India has extended greatly, the average 
yearly 'acreage for the period loio-ii to 1914-15 being 5,177,000 acres, while 
some 4,466,000 acres were uncler this crop in 1921-22. It is quite obvious 
that the production of sesame seed has fluctuated widely in the past years, but 
speaking broadly China furnishes some tw^o-thirds of the export supply, the 
remainder being derived from India and various African countries, most of the 
latter being British Possessions. 


• Edible. 


f Crude, 'etc. 


• I 1920, 
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Annual Exports of Sesa.me Seed (Tons). 


1909-1920. 


Country. 

Maximum. 

Minimum. 

1921. 

1923. 

Europe : 

Turkey . . 

18,1 1 1 

1 1 ,049* 


— 

Asia: 

China 

168,891 

13,280 

88,093 


Netherlands East Iiidi.i, 

Java, Madura . . 

1.823 

265 

1 ,048 

— 

India 

184,691 

3 . 99 ^ 

10,812 

3 L 09 S 

Indo-China 

1 ,620 

I 


Nepal (since 1919) 

1.015 

2^5 

225 


Straits Scttienients 

1 ,162 

too 

354 

— 

Africa ; 

Sudan . . V . 

8.656 

3.»o8 

Not given 

— 

Nigeria . . 

2.853 

42 

1,196 


Sierra Leone 

130 

+ 

38 

-t 

French Guinea . . 

875 

320 

469 


Kenya 

5 /’ 3 ' 

1.345 

Not available 


Mo7.ainbi(juc (up to 1913) 

683 

236 

— 

— 

Uganda 

2,150 

47 

1,003 

__ 

Zanzibar, including ex- 

ports 

1,021 

5 

808 

■— 


British Empire's Requirements. 

In considering the Empire s requirements of sesame seed it is a curious fact 
that sesame seed has never been utilized as a source of oil to any considerable 
extent in Great Britain; in 1917, 19,748 tons were imported into Great Britain, 
but 14,133 tons were re-exported; this figure has never been approached either 
before or since, while in 1921 and 1922 respectively only 2,994 74 

were imported. Before the War only insignificant amounts were imported, 
chiefly for use in compound feeding cakes and not for oil manufacture. 

Requirements of other countries in the British Empire arc mostly met by 
home production, though. India, Ceylon, Straits Settlements, and Egypt import 
small amounts of seed. 

The lack of interest on the part of oilseed crushers in Great Britain is ex- 
tremely hard to understand, as the seed offers no difiiculties in working and 
furnishes a high yield of oil of excellent quality, together with a feeding cake 
of value for cattle fceding§ which is largely used on the Continent. One can 
only surmise that this fact is to some extent due to prejudice on the part 
of British oil crushers, as large quantities of seed are used on 'the Continent, 
chiefly in Germany, Spain, and France. In this connection one must take into 
consideration the fact that the demand for sesame oil on the Continent is partly 
due to the compulsory addition of the oil to margarine and other edible oil 

• 1909-10 figures only available. 

j* Total export from British Africa fn 1922, 1433 tons (see Part II,). 

I — does not mcih no weport, but no figures available. § Bull. Impl. Inst., 1911, 9 , 272. 
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products (see p. 6g), m order to facilitate the differentiation of butter substitutes 
from butter by simple tests. , j • 

T/ift following ngurcs will serve to show the esteem in which the oilseed is 
held on the Continent : 

Sesame Imports (Tons).* 


Austria 


Maximum. 

42,126 

Minimum. 

16,917 

1921. 

1922. 

Belgium 


37 .(> 4 ' 

12,912 

— 

— 

Denmark 


6,020 

— 

3.292 

— 

France 


97.893 

» 9 . 30 J 

7.^30 

11,292 

Germany . . 


114,205 

76,709 

34.601 

15,677 

Great Britain and Ireland 


— 

— 

2,994 

— 

Netherlands 



— 

3,636 

4.436 

Spain 


69,729 

57.023 

45 . 4^6 

__ 

Japan 


6,638 

4.935 

17.978 

— 


In France the scvsame seed imports arc dealt with almost entirely by the 
Marseilles oil mills, generally by the same mills as work ground-nut oil, and a 
portion of the Marseilles supply is “ Levant seed, derived from countries 
around the Mediterranean Sea. 

The interest of various Continental countries (such as Germany) in this 
seed is obviously sustained, as large quantities are again being utilized at the 
present time by countries which were unable to obtain supplies during the War. 

The possibilities of expansion of this crop within tne British Empire are 
very great; there is already an excellent demand for the seed on, the Continent, 
and it is impossible to conceive that oil manufacturers in Great Britain will 
continue for long to neglect the possibilities of sesame seed. 

The cultivation of sesame seed should be capable of expansion in India, 
where it is already grown on an enormous scale, and the wide range of varieties 
of sesame capable of growth on varying soils and within fairly wide differences 
of climatic conditions should render its possibilities throughout the Empire 
worth very careful consideration. Attention to the value of sesame seed and 
its products was drawn as long ago as 1911 in a short but comprehensive article 
in the Bulletin of the Imperial Institute.] It was there pointed out that this 
seed was the most important oil seed of the Anglo-Egy'ptian Sudan, from which 
ill 1909 over 6,000 tons of seed were imported, and in 1919, 12,225 
where the opening up by railway of the Blue Nile should increase the output, 
and attention was also drawn to the fact that this crop is one of rapid growth 
vvl^ch might easily be grown as a catch crop. 

Within the last few years there is evidence of some development in most of 
the African Colonies (see British West Africa, East Africa, Egypt, and Sudan in 
^Part II.), and even if no demand can be created for the seed in Great Britain 
it would be saleable readily on the Continent. 

• Not including countries which have imported generally less than 6,000 tons 

11911,9.259, 



OILS AND FATS 69 

At Marseilles the sesame seed is bought on a grading system which takes 
into account size and colour of seed ; thus, for example, “ white ” seed must not 
contain over 25 per cent, of dark seed (and allowances are claimed for over 
15 per cent, of dark seed). Mixed dark and white (bigarr(^) seed must contain 
25 per cent, or more of white seed. Sesame seed was quoted at £20 to £z2 
per ton (net cash in bags) on the Idverpool market during Fcoruary, 1924, 
but the quantities * of seed imported and used in the United Kingdom are 
relatively small (see Part II., United Kingdom statistics). The prices in 
England for sesame seed shipped to the Continent from Idvcrnool were as 
follows: Bombay seed, January to February, (I'j; Chinese seed, January to 
February, £26 5s. per ton in February, 1924. 


Sesame Oil. 

Although considerable amounts of this oil are produced and consumed — 
largely as food — locally in India and in other parts of the Ivmpirc where the 
seed is grown, there is no large c.xport or import trade in the oil in any case, the 
largest annual export from India only amounting to 959 tons between 1909 
and 1920. 

It seems certain that if oil of good quality were exported from any of the 
countries of the Empire where the seed is grown it would meet with a ready 
sale, as the oil is largely used for edible purposes.* 'FIutc is —as for the seed— 
but little demand for the oil in Great Britain, and imports of sesame oil to the 
United Kingdom have never been considerable; thus, imports in 1921 only 
.amounted to 19 tons, valued at 1,006, and to 35 tons, valued at ^^2,178, in 1922. 
It should be possible to create a demand for the oil in the United Kingdom if 
regular supplies of oil of good quality can be guaranteed, as the value of this oil 
is certainly recognized at any rate by some British oil manufacturers and refiners. 

Sesame Cake. 

The cake produced in the manufacture of the oil is, when made from sound 
seed, a nutritious and valuable food for cattle and other stock, largely used on 
the Continent and also in India and other countries where the seed is worked 
for oil (the cake is sometimes even used as human food in times of scarcity in 
some countries). 

Sesame cake does not appear among the imports to the United Kingdom 
in the official trade returns. 


Ground Nuts. 

The ground nut, Arachis hypopeea (Natural Order Leguminosea^), is vei7 
widely distributed in practically all tropical and subtropical countries, and is 
known under a variety of names, such as pea nut, monkey nut, goober pea, atid 

• Several Continental Governments have enacted that all butter substitutes shall contain sesame 
oil (which exhibit^a very characteristic and simple chemical colour test) in order to prevent f»uclu- 
ipot sale aa bqpcr. * 
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earth nut. The plant is an herbaceous annual, which possesses the characteristic 
of ripening its fruit in the ground— hence the names of earth nut and ground 
nut; this peculiarity of growth renders it necessary to have a fine surface tilth 
on the sod so that the delicate flower stalk may easily penetrate the soil, and 
renders the crop unsuitable for cultivation on heavy soils. In common with 
other members of the Leguminosea; the plant has the property^of enriching the 
soil in nitrogen, and this is an important fact from the cultivators point of view. 

The chief producinp countries are India, West Africa, China, the United 
States, and the Dutch East Indies; the following table shows recent estimates 
of annual production;* 


Ann'uai, Production of Ground Nuts. 


IruHa 

United States 
French West Africa . . 
Dutch East Indies . . 


1,100,000 tons. 

350.000 ,, 

400.000 ,, 

200.000 ,, 


An indication of the importance of China is given by the export figures 
(92,753 tons in 1921); no figures for actual production arc available. 

The world markets for ground nuts arc chicflv supplied from India and 
British and French West Africa, both decorticated or undecorticated nuts being 
exported; owing to the cost of freightage, a large proportion of the nuts is decor- 
ticated, especially in the case of Indian exports. Decorticated nuts are, however, 
liable to undergo deterioration in transit, and in many cases large quantities 
arrive in such poor condition that the oil can only be used for soap manufacture 
and the cakes for manure. This may be partly due to the fact that, in order to 
facilitate removal of the shells, the nuts are often damped, and the subsequent 
drying of the kernels not carried far enough, so that the kernels heat during 
shipment and storage. 

The importance of obtaining the best conditions for storage and shipping 
of the decorticated ground nuts, so that the oil may be good enough for refining 
for edible purposes, is obvious when it is remembered that i ton of ground nuts 
in shell represents only about 07 ton of kernel, the remaining 07 ton consisting of 
dirt and shell. Further, the kernels are but loosely enclosed in the shells, and 
the saving in cargo space on decorticating has been estimated at as much as 
56 ^r cent. I 

The largest importer of ground nuts has always been, and still is, France. 
In the years previous to the War France absorbed annually some 68 per cent, 
of the .world s exports. For many years ground nuts were included under 
“ unspecified oleaginous products in the trade returns for Great Britain and 
Ireland, but the closing of the German market during the War diverted supplies 
to this country, and in 1917 ground nuts first appear as a separate heading in the 
trade returns. 

During the War considerable amounts of ground nuts were imported, and 

* • Oleaginous Products and Vegetable Oils, International Institute of Agriculture, Rome, 

f Bull. Impl. Inst., 1917, 6, 75, 
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it is to be hoped that they will remain an article of preat commercial importance 
in the future, although imports will probablv diminish to a certain extent owing 
to the gradual resumption of the pre-war demand by such countries as France, 
Italy, Holland, and Germany, and their consequent absorption of increasing 
quantities of ground nuts. At the same time the available supplies of ground 
nuts are on the increase, and it is to be hoped that Great Britain will endeavour 
to obtain a large share in the production of ground-nut oil and cake for home 
use as well as for export. 

Imports op Ground Nirrs (Tons). 


1009-1913. 



Maximum. 

^^fnimt^tt1. 

1921. 

1922. 

Belgium* 


12,042 



Denmark . , • 

3,608 

1,169 

4,642 

— 

France 

485,670 

37 , 3.355 

3^2.423 

f66,8S6t 
\ 88.914! 

Germany 

9 i>. 53 <> 

49,121 

00.271 

69,292 

Great Britain and lreland§ . . 


— 

05.4^3 


Italy 

40,230 

24.3^* 

68,964 

— 

Netherlands 

66.363 

5 N 35 S 

28,785 

1 3 ,840 

Russia 

.T3O3 

946 

— 

— 

U.S.A 

13.684 

« .479 

J7.929 

G 595 


It may be noted that Japan is now becoming a large importer of ground nuts, 
the import figure for 1921 ncing 14,972 tons. 

Although the great bulk of the exports come to Europe, the U.S.A. have, 
• since the War, been increasing tiicir imports, though it is possible that the planting 
of former cotton areas with ground nuts may in the tuturc affect the import 
position. 

IvXPORTS OP CJround Nuts (Tons), 



IQCX)- 

,1 faxtmum. 

1013 - 

Minimum. 

1921 . 

1922. 

Chinall . . 

67,916 

554^4 

02,753 


Dutch East India 

21,83611 


12,020 


French Settlements in Indi.i . , 

105,544 

67,786 

• 0.777 

— • 

India 

251^,066 

ii 9,604 

171.230 

235.891 

Straits Settlements 

British West Africa: 

6.384 

3 •070 

1 ,669 


Gambia 

Nigeria 

French West Africa, chiefly 

67,404 

19,288 

47 , 03 » 

005 

. 59, *75 \ 
50,070 / 

86,8^8** 

Scncgalft 

23^.255 

168,422 

261,748 

. — 

Kenya 

7,010 

1,222 


i 2 , 5 i 8 tt 

Tanganyika - - 

• Since 1913 imports included under “ unspecified oleaginous 

products.*' 


f In shell, Decorticated. § Included in “ other unspecified nuts ’’ prior to 1917. 

II Of late years the exports include an increasing quantity of decorticated nuts, 68, 37^ tons in 1921 
H 1912 and 1913 figures only available. •• Total for British West Africa, 

tt Since 1917 an increasing proportion of nuts exported afc decorticated. H 192*. 
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Ground-Nut Oil. 

Before the War most of the ground nuts coming to Europe wer^ crushed In 
France, the remainder going almost entirely to Belgium, the Netherlands, and 
Germany. The effect of the War on the large producing countries has been 
to encourage local treatment, for the difficulties of transport have’ been such that 
large proportions of the main crops have had to stay in the' countries of origin. 
At the beginning of the War considerable difficulty was found in disposing of 
the crops of several of our colonies, but it now appears that this difficulty has 
been to the advantage of the countries concerned, notably in the case of Burma, 
Ground-nut cultivation has only come into prominence there within the past 
twenty years. There is a large local consumption of oil, and in 1911-12 more 
than 2 million gallons were imported, whereas in IQ17 this figure was reduced 
to about 700,000 gallons ; the oil-crushing industry is being developed in Burma 
by European firms on sound lines, and the industry appears to be in a strong 
position. The production of ground-nut oil in India must be very considerable, 
out the oil is evidently consumed locally, as exports of oil have not exceeded 
1,600 tons since 1912-13, and only amounted to 240 tons in 1922. 

The keeping qualities of this oil are very good, and in this respect ground- 
nut oil ranks amongst the best of all liquid vegetable oils, which is of obvious 
importance in view of the fact tliat shipments t)f oil are likely to increase. Ground- 
nut oil of fine quality is chiefly used in the manufacture of margarine and other 
edible fats, while considerable quantities of the oil are hardened ; the lower grades 
of oil, such as are obtained from decorticated kernels of poor quality, are used 
-^^ccially in France — for soap manufacture. 

Before the War the only countries exporting large quantities of ground-nut 
oil were France, China, Holland, and Germany. The two former still retain 
the premier position, but figures from several other countries are beginning to 
assume significant proportions. 


United Kingdom 

Belgium 

France 

Netherlands 

U.S.A. 

China 

Dutch Easi Indies 
India 


Exports ok Grocnd-Nut Oil (Tons) 

IQO'h-IOl.l. 


Maximum. 

\ ,300 
2 ^,(>26 

9.9^9 

18,101 

39 

1,190 


Minimum. 

18,476 

5 . 73 * 

*4.675 


1921. 


2d3S 

2,022 

40,181 

8,087 

763 

27489 

1,097 


1922. 

*.354 

7.541 

447 

240 


Ground-Nut Cake. 

Ground-nut cake is one of the most valuable for cattle-feeding purposes on 
account of the high content of protein, and h is also a good manure. It is 
beCortiing increasingly popular as a feeding cake in the Urdted Kingdom, and 
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ita value better known as time goes on. The producing countries are now 
^lizing the value of keeping the cake and meal for their own consumption, and 
it would seem likely that local treatment of the seeds will increase. 

The exports of ground-nut cake from India are large; in 1912- 13 about 
62,000 tons were exported, and in 1922 about 80,000 tons. The demand in the 
United Kingdom for the cake is considerable (see Part II.), and a large propor- 
tion of the imports’ is derived from India; in 1922, 47,654 tons were from India 
out of a total import of 59,519 tons. 


Castor Seed. 

I'he castor plant (Rictnus communis) grows wild in practically all tropical and 
many subtropical countries, and belongs to the Natural Order Euphorbiacca*, 
to which various other plants of economic importance, such as the Para rubber 
tree (Hevea brasiliensis) and the tung oil tree (Aleurites species), also belong. In 
tropical countries the castor plant is of the dimensions of a small tree; in the 
subtropics it is a shrub of about 8 to 12 feet; and in countries where frosts occur 
it is a herbaceous perennial. The main value of the crop is the oilseed, but in 
India the leaves arc used as fodder for cattle and as food for the Eri silkworm. 

A very large number of varieties of castor seed arc under cultivation, but on 
the whole the seeds fall into the two main categories of large and small, the 
former giving a more prolific yield of seeds, and the latter a finer oil. Com- 
mercial supplies of seed are chiefly derived from India, and are composed of small 
seed, which possesses one great advantage— viz., that of occupying small cargp 
space; while small seeds aie also rather less liable to damage in removal of husks 
or during shipment. 

The castor plant has a well-developed root system, and therefore deep plough- 
ing of the soil is necessar}'; it rapidly exhausts the soil, and therefore the residual 
cake, obtained after expressing the oil, together with the empty capsules, leaves, 
and stems, are advantageously returned to the soil as manure. The seed consists 
of about 20 per cent, husks, 80 per cent, kernels, and contain about 50 per cent, 
of oil; they also contain a poisonous substance, ricin, and in addition a fat- 
splitting enzyme or lipase, which has been employed for the saponification of 
oils for production of fatty acids and glycerol. 

In India the castor plant is not often grown as a pure crop, but generally as 
a border to cotton or sugar fields, or mixed with potatoes, cereal, and leguminous 
crops; grown in this w^ay exhaustion of the soil is not so rapid. Castor is a 
troublesome crop to har\TSt, as it is necessary to gather the capsules in which 
the seeds are enclosed before they ripen. In most varieties the ripening of the 
seed extends over a considerable period of time. After drying the capsules 
usually open and scatter the seeds, or the outer husks are removed by a roller 
or bv threshing. 

Although tne great bulk of castor seed in the world’s markets is produced by 
India, Brazilian seed — which first assumed noteworthy proportions during the 
War — is now of some importance. The United States grow the plant, but in 
insufficient qtltintity to supply their own demand, • It is also cultivated in Man- 
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churia, Java, and Indo-China, but it is not possible to form any conclusions is 

to the areas under castor. i • n 1 

The War created an increased demand for castor oil, and this is reflected m 
the many attempts in British Possessions to extend cultivation j for example, 
serious attempts have been made to establish the industry in Cyprus. 

Exports of Castor Seed (Tons). 


It, 09 1913. 



Maximum. 

Minimum. 

1921. 

1922. 

Brazil 

4»i53 

M 

14,167 

— 

India 

130,720 

90,487 

29,621 

85,000 

Java and Madura 

1,771* * * § 

1,461* 

2,368 

— 

Africa (total) 

Imports of Castor 

.Seed ('Fons). 

332 


Belgium . . 

18,476 

11,273 

t 


Germanyl 

— 



— 

Great Britain and Ireland 

64,957 

54>772 

CT033 

18438 § 

Italy 

12,923 

10,889 

2,285 

— 

U.S.A 

21 ,809 

8.624 

15,021 

— 

Japan 

— 

— 

3.25-J 

— 


A study of the countries to which the Indian exports go reveals, however, 
that, in addition to those mentioned in the above tables, very considerable quan- 
tities of seed arc taken by France, Italy, Germany, and Spain. The great 
increase in Indian exports in 1921 and 1922, compared to 1920 (in which they 
were about half those of the subsequent year), was chiefly due to the enormously 
increased demand from America, which in 1921-22 took nearly half the entire 
Indian exports. 

Castor Oil. 

It will be noticed that the Indian export trade in castor seeds sulTercd con- 
siderably during the War, although at the same time there is an increase in the 
exports of oil, showing, in common with so many other Indian oil seeds at that 
time, that expression was encouraged in order to conserve freightage. The 
great demand that arose for the oil during the War for lubricating aeroplane 
engines has, in the natural course of things, declined, but there is little doubt 
that the oil will always have considerable demand as a lubricating oil. It is a 
very valuable lubricant owing to its exceptionally high viscosity, and probably 
much of. the oil tjiat comes into or is manufactured in this country is used for 
this purpose. It is also somewhat extensively used in the manufacture of 
“ Turkey red oil ” (i.e., sulphonated oil for use in the dyeing industry). Com- 
paratively small quantities are used medicinally, for which purpose only the best 

• Figures only available for 1912-13. 

t Included in other unspecified oleaginous products. 

I Figures include soya, shea, mowra, and are therefore omitted. 

§ Valued at £3054^7. 
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t • , . ^ 

c6Jd-pre8sed oil is employed, as under these conditions of manufacture the 
poisonous ricin does not pass into the oil. 

If any surplus of oil should be available it would be useful to the soap manu- 
facturer. The oil cannot be used for edible purposes, notwithstanding the 
fact that the physiological properties are almost entirely destroyed by modern 
deodorizing processes. 

It is used by th^ natives for many purposes: for lubrication, dressing leather, 
and to some extent for lighting, although in this direction it has been largely 
replaced by kerosene. 

Exports of Castor On. (Tons). 





Maximum. 

.^linimum. 

1 g jt 1 . 

1922. 

Ilelgium . . 

5 . 5^>7 

1,862 

1 ,218 


France 

3.483 

2,878 

2,085 

2,104 

rireal Britain and Ireland 

10,841) 

40* 

3.919 

4.»95 

Italy 

^>43 


360 


Brazil 



(>07 


Indiaf 

6,075 

4.049 

780 


Indo-China 

647 

-^4 


— 


It is interesting to note that, excepting Germany, the bulk of the imports of 
oil arc to British Possessions, and are largely obtained from Great Britain and 
India. The Indian export figures for oil, however, show a drop for 1921, and 
are, in fact, the lowest recorded figures for a long period. 

Imports or Castor On. (Tons). 


I'Ol. 



Maximum. 

Minimum. 

l<) 2 \. 

IQ22. 

Austria . . 

2,995 

2,419 



France 

788 

216 

438 

530 

Germany.. 

9,576 

6,718 

3.722 

3.508 

Great Britain and Ireland 

1 ,868 

1 . 34 .'; 

5 «o 

2 .S '5 



23 

1 1 

482 


Canada . . 

2,042 

374 

446 

“ 

Japan 

727 

275 

294 

-- 

Africa 

790 

1.154 

508 


Australia 

2,453 

1 ,269 

.... 


New Zealand 

789 

54 ' 

' 5<5 

— 


Castor 

Cake. 




The cake is very rich in nitrogen, and on this account is, in India, one of 
the most valued cakes for manure; it is largely used for potato and sugar crops, 
and its value is also recognized by the tea planters. Considerable quantities are 

• Rc-ex|>orls. * t tons in 1918. 

* I 1^8, 2,190 tons; 1919, 2380 tons; I920|'984 tons. 



76 Oils, FATS, WAXES, AND RESINS 

exported to Ceylon, and the market gardeners of France use thousands of tons 
annually. It cannot be used for cattle-feeding on account of the presence of 
the poisonous ricin, and although . satisfactory experiments have been carried 
out recently with a view to destroying the activity of the ricin by heating to a 
high temperature,* it will probably be difficult to induce users of feeding cakes 
to set aside their long-standing prejudice against castor cake. 


FATS 

Coconuts and Copra. 

The coconut Is without doubt the most important oil-bearing tree of warm 
climates, and its distribution is exceedingly wide. It is the source of various 
products of great importance to the natives of the countries whcre*it grows, and 
also to the world in general. 

The coconut palm, Cocos nucifera, belongs to the tribe Cocoineae, of the 
Natural Order Palmex, and this tribe includes many of the other oil-yielding 
palms, such as the West African and cohune palms. 

1 here are many varieties of coconut palm in cultivation showing differences 
in habit of growth, yield, and size of fruit, but the tree is essentially a tropical 
one, and though it may grow in districts up to the twenty-fifth degree of latitude 
N . or S., the nuts hardly ever ripen at these extremes. Tne very wide distribution 
of this palm is no doubt partly due to the fact that it is grown abundantly on 
the shores close to the sea, and the nuts can be transported by ocean currents 
without suffering damage. 

The tree attains a height of something between and loo feet at maturity, 
and very frequently assiinies an angle of 45 degrees with the ground, and this fact 
becomes of importance in considering the space to allocate to new trees on 
plantations. 

The leaves form a tuft at the apex of the trunk, and are about 15 to 20 feet 
long. The flowers grow from a branched spadix enclosed w hen young in a tough 
sheath, and the fruits, which take about a year to reach maturity, are usually 
three-sided, and more or less ovoid in shape. 

The chief products derived from the coconut palm are: (ij Coconuts; 
(2) copra (the dried meat of the coconut); (3) coconut oil; (4) coir fibre. 

,lhe importance of products (i), (2), and (3) to the fat industries of the world 
can hardly be over-estimated. Coconut oil has for long been the mainstay of 
the margarine manufacturer, and is used for the preparation of all types of 
edible fats. The fact that supplies can be accurately estimated and come 
regularly into the country, since harvesting occurs all the year round, is of great 
importance. Weather conditions affect tnis crop much less than, for example, 
linseed or cotton, and, in consequence, prices of copra generally do not fluctuate 
to any great extent. 

Practically every part of the tree finds a use ^mong the natives. For example, 
• jfount. Bd. Agn'c., 1918, 24 , 1444. 
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fee leaves used for roof covering, mats, etc., the leaf stalks for fences, and 
Ihandles for tools, and the fibrous sneaths of the leaves for material for mats, 
iThe unripe nuts contain a refreshing drink, and the ripe nuts yield coconut-milk. 
|The husks give fibre which finds various^ uses in brushes, mats, etc. The 
5 intoxicating drink known as tuba ” in the Philippines and “ toddy ” in the East 
is produced by “ tapping the flower spathc before it opens, and on allowing 
the liquid obtained, to ferment the spirit “ arak is produced from the toddy 
by distillation. If the juice is evaporated before it ferments, palm sugar or 
“ jaggery ” is obtained. 

The coconut palm grows best near the sea-shore, where there is plenty of 
light and breeze, and where the temperature has a mean average of about 80^ F. 
It requires a considerable amount of moisture, in no case less than 40 inches, 
and it the rainfall is as low as this a rich moisture-retaining soil is necessary; 
60 to 80 inches is more advantageous. The coconut palm flourishes on the 
alluvial flats along the sea-coast and the mouths of rivers, and a deep, fertile, 
sandy loam is probably the best soil of all, but much may be done in poorer soil 
by suitable draining and manuring. It appears to appreciate a calcareous soil, 
and humus or decayed organic matter is essential. 

It has frequently been stated that the coconut requires a soil containing salt, 
such as is found along the coast, and it certainly flourishes on almost pure .sea 
sand impregnated with salt. The fact that many plantations have succeeded in 
inland situations shows that the coconut will flourish without salt, though salt 
certainly appears to be beneficial, as is indicated by the results of manurial experi- 
ments carried out recently at Porto Rico.* la these experiments the plot to 
, which salt was applied yielded forty-five nuts per tree, while the check plot 
averaged elcycn nuts per tree. The results were so promising that further 
experiments on older trees are being made, and planters have been recommended 
to try the application of 3 to 4 pounds of salt to the roots of each tree. 

An annual yield of from 5,000 to 6,000 nuts per acre is common from trees in 
full bearing, but if this yield is to be maintained manuring is absolutely necessary, 
and is practised in the plantations. A very extensive literature has grown up m 
connection with the cultivation of the coconut palm, and the agricultural authori- 
ties of most of the countries concerned have experimental stations, and issue 
directions and advice to the planters concerned. A great deal of attention has 
also been given to the various pests attacking the tree. 

The tree takes from seven to ten years to reach the fruiting stage, and then 
continues bearing for some eighty years, a good crop for each tree being from 
fifty to seventy nuts per year. Since the flower spathes are produced in succession 
during the year, it follows that the nuts are in various stages of ripeness at any 
given time, so that care is necessary in harvesting to ensure that only the ripe 
ones are gathered. As a rule natives climb the trees and throw down the ripe 
nuts, from which the outer fibrous husk is then removed (hulling) either by 
striking each individual nut on a spike of iron or hard wood, and subsequently 
pulling off the fibrous coat, or by means of a decorticating machine which can 
deal with 500 to i,oqo nuts pen nour. 

• Journ. Japiaica Agru. Soc.^ 1923 , 27 , 673 . 
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Co/r Fibre is obtained from the husk by first retting and then el^er beating 
by hand or passing through a cnishing machine. After drying and wiHo^wng 
the fibre is sorted into grades, the finer or mat ” fibre for spinning and for mats 
or ropes, the stiff “ bristle ” for broshes and brooms, and the short “ curled ” 
fibre or tow for use in upholstery. 

Desiccated Coconut . — This product is largely employed in • confectionery, 
particularly in the United Kingdom, the United States, and the Continent of 
Europe, and is prepared from fresh coconuts by shredding and drying the 
“ meat.” Ceylon is the largest manufacturer of this product, but it is also 
manufactured in various countries which import the fresh whole nuts. The 
outer brown skin of the kernel is taken off by a shaving and rasping process, and 
the kernel cut in two and drained, after which the material is passed through a 
shredding machine, and then dried. Oil is recovered from the material obtained 
on removing the skin, but this oil has rather different properties from ordinary 
coconut oil made from the whole ” meat,” and cannot be sold as such.* The 
exports of desiccated coconut from Ceylon are as follows: 

1909-1913. 1921. 1922. 

(Tons). (Tons). (Tons). 

Maximum .. * 5 . 19^1 f 

Minimum .. .. 11 , 540 / 43»S2 

Coconuts.— A large trade is carried on in the nuts themselves (freed from the 
outer husk), and compared with other oilseeds it is somewhat remarkable that 
coconut exports and imports seem to have been only slightly affected during 
the war period. 

Exports of Co('onuts (Ions). 


t90(;- 1913. 



Maximum. 

Minimum. 

1921. 

Cuba 

10,007 

4.479 

2,677 

British Honduras . . 

6,554 

4,871 

7.259 

Honduras Republic 




12,648 

Panama Republic . . 

6,206 

3.149 

6,822 

Jamaica 

23.770 

^ 3 . 4 or 

24,224 

British Guiana 

C043 

712 

‘ •2,761 

Trinidad and Tobago 

20,6oJ 

16,305 

21.551 

Ceylon, 

18,405 

^5.723 

23.739 

Africa (total) 

614 

422 

610 

French Oceania 

1.983 

871 

1.179 

Portuguese India , . 

36,180 

2,909 



Imporis of Coconuts (Tons). 


Italy 

89 

21 

10,700 

Canada 

4473 

3.297 

4-63 

U.S.A 

Barbados 

450 

32t 

79.991 

1,306 

India 

”.924 

8.429 

5.963 

Egypt 

— 

— . 

3.248 

• — 

• Bolton and Revis, Fatty Foods ^ 

p. 151. 
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The general tendency app)ears to be for the larger producing countries to 
export, fewer coconuts and increasing quantities of copra and ou» while what 
may be termed “ Oceania,” comprising the Pacific Island groups, deals almost 
entirely in copra, and Central and Southern America and the West Indian 
Islands almost entirely in coconuts. 

In dealing with trade in coconuts the various returns have been made com- 
parable, to some degree at least, by converting returns based on numbers of nuts 
into long tons by assuming i,ooo nuts to the ton. 

Copra. — Copra, or dried coconut meat, is an exceedingly important article of 
commerce. It is produced by first breaking the husked nuts in halves, draining 
off the “ coconut milk,” and exposing the two halves of the nut to the sun. After 
a few hours’ dry’ing the meat shrinks far enough to allow of its removal from the 
shells, and the “ meat ” is then subjected, with frequent turning, to a further 
period of drying. Sun-drying may be complete in four to five days, but in some 
climates takes considerably longer. It is often necessary to provide shelter 
against rain, and drying trays witli wheels running on rails arc often used, so 
that the trays can readily be run under cover to avoid exposure. 


Coi'HA I.MrOHTS ('I'dNS). 



Maximum. 

Minimum, 

1921 . 

192a. 

Austria 

47.451 

33.074 

*4.323 


Belgium . . 

4I,6(.8 

19.243 

10,438 


C/echo-Slovakia . . 

— 

— 

14,021 


Denmark . . 

30^52 


66,139 


France 

175,848 

1 10,860 

(> 9.437 

*‘3.294 

(icrmany . . 

193,402 

1 10,387 

200,936* * * § 

282,676 

CIreat Britain and Ireland 

30,868f 


54 .»’S 

86,084! 

Netherlands 

100,615 

60,963 

I 14,838 

168,446 

Ru^,>ia 

59.874 

72,007 

-- 


Canada 

468 

108 

1,320 


U.S.A.§ 

30,450 

* > .037 

99.««3 

112, 812 

India 

437 

40 

4,920 

— 

Japan 

2,862 

U 545 

7.959 


Straits Scttlcmcntsjl 

• 9 >.983 

73.086 

j 26,169 


Union of South Africa . , 



*.335 

— 

Australia . . 

12,131 

5,861 

38,89611 

— 


Sun-drying, especially if combined with a preliminary treatment with sulphur 
fumes to destroy fungoid growths, yields good results, but climatic conditions 
do not always render it practicable. It is often necessary to resort to artificial 
drying, and natives often still use the primitive method of’ smoke-drying, in 


• Twelve months ending April 30, 1922. 

f Included in “ other unspecified nuts ” prior to 1913. 

i 30428 from Straits Settlements, including 14,324 from Ceylon, 

§ Including coconut meal and desiccated coconut. 

11 Largely frpm Malay Sutes and mostly re-exported. 
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which the copra is dried on lattice trays over a slow fire, but the resulting copfa is 
liable to be partially charred and darkened by smoke, and yields an inferior oil. 
Drying of copra is also often done in sheds or kilns heated by means of a long 
furnace flue running under the floor^-this may be constructed simply by digging 
a trench, which is covered with sheet iron and then with a layer of sand. 
Drying in a kiln of this type generally takes about 36 hours, but naturally depends 
on various factors such as the turning of the copra. Probably the most 
economical method is that of drying in sheds heated by steam pipes, but in the 
case of the smaller plantations the initial outlay is often too great. A large number 
of drying machines of various types are on the market, but native methods are 
still those mainly in use. 

In every case it is necessary to dry down to a maximum moisture content 
of 5 to 6 per cent., otherwise the copra will be attacked by various micro- 
organisms which cause loss of oil, and heating of the copra on storage or ship- 
ment, and a bad coloured oil. 

An accurate estimate of the total of the world’s exports of copra is almost 
impossible, owing to the many sources of supply and the inclusion in statistics 
of important shipping centres — such as the Straits Settlements — of material 
produced in other countries. 

The following statistics for exports from the chief countries of shipment 


serve to indicate tl 

le relative importance of the chief sources, and the rapid growth 

of the copra industry since the commencement of the present century. 



IQOO 

lyij 

Maximum durinii 

1921 

1922 


{ Tons ). 

( Tuns ). 

1900-13 { Tons ). 

{ Tons ). 

( Tons ). 

Philippine Islands 
Dutch East Indies: 

57,361 

75,000 


133,231 

170,588 

Java 

35.257 

78,800 

io7 ,7 Ch; 

89,138 

49,690 

Macassar 

13,982 

30,711 

38,821 

65,863 

67,628 

Other Dutch Indies .. i5>7^3 

44.297 

49,012 

57.268 

66,104 

Straits Settlements 

28,2 14 

90,765 

102,946 

132,705 

68,785 

169,800 

Ceylon 

18,059 

51,962 

51.962 

84.339 

Malabar . . 

21,000 

37.201 

37.202 

2,360 

18,870 

Total . . 

189,656 

408,736 

- 

554.350 • 

627,019 


The total exports of copra from the South Pacific Islands is estimated by 
competent authorities at 100,000 tons a year, though any detailed analysis of 
the supplies from these sources is impossible owing to the lack of statistics in 
many cases. Supplies are also exported from various African Colonies — par- 
ticularly' Zanzibar — from Indo-China, Borneo, the West Indies, and other 
tropical countries. The table on p. 81 includes the available statistics of exports 
in 1921-22 from the more important of the sources referred to above and not 
included in the previous table of exports. 

In 1922 the imports of copra to the chief buyers, the United Kingdom, 
France, the United States of America, Germany, and Holland, amounted to 
ore” 763,000 tons ; making only a moderate addition for imports to other countries. 
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it can be assumed with confidence that the total imports exceeded 800,000 tons 

in 192^. 




1921 

1922 

South Sea Islands: 

( fans}. 

( Tom). 

Fiji 

•• 14.531 

21,')87 

French Settlements 

6,846 

— 

New Tlcbridcs . . 

5,268 

— 

Solomon Mands 

12.109 

— 

New Guinea 

• 23,735 


Western Samoa . . 

. . 7 . 42 «S 

— 

Australia (re-export) 

30.686 

— 

Africa : 

Zanzibar . . 

12,982 

12,673 

'fanganyika 

3,492 


Kenya and Uganda 

467 

1,660 

Majiritius 

193 

597 

Asia: 

Indo-China 

9.352 


West Indies 

2,000 


Seychelles 

2,57.; 


British Borneo 

• • 2.7S7 



Figures for 1923 are not yet available, but the prospects of increased exports 
from various sources were expected to result in a total in the neighbourhood of 
900,000 tons. 

It is very interesting to note the changes that the War occasioned in the 
exports and imports of copra. Before the War the British Ivmpirc had an 
exportable surplus of about 30 per cent, of the world exports, made up as 
follows, showing 1921 figures for comparison: 



(Tons). 

( T(ftts). 

Ceylon 

5 5 . ‘^^'5 

68.372 

India 

38,192 

3 .o <)9 

Federated Malay States . . 

9.269 

3 f >,209 

Unfederated Malay States 

19,208 

- - 

Seychelles . . ... 

2 . 93 « 

2.579 

Tonga Islands Protectorate 

3.426 


Fiji 

7.929 

* 4 . 53 * 

Papua 

845 

— 

Solomon Islands . . 

4,196 

12,109 

Gilbert and Ellice Islands 

3.500 

5,000 (1919) 

East Africa Protectorate . . 

1,564 

j,i 1 1 (Kenya and Uganda) 

Zanzibar . . 

9 . 45 * 

12,982 

Gold Coast 

629 

443 . 

Trinidad 

5*5 

*.^^73 

Total 

*57.527 

- 

A very large proportion of this trade 

was with 

Germany. For example, 

three-quarters of the Ceylon exports in 1913 went to Germany and four-fifths 
of those of India. J'he produce of the Malay States was mostly sent to 

* IX. 


6 
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Straits Settlements, whence it was re-exported, and two-thirds of the Seychelles 
copra went to France, while Australia took a fair proportion of the' Tonga and 
Fiji Islands exports. France and Germany were the largest European importers, 
with the Netherlands and Russia next. During the War the volume of trade 
shrank, but not in every direction equally. The producing countries were 
variously affected. The total exports from Asia declined almost to one-half, 
while from Oceania they increased continuously throughout the War, and 
doubled by 1918. Imports to Europe diminished largely owing to Russia and 
Central Europe ceasing to import, but imports to Denmark, France, and Holland 
also showed a decline. On the other hand, imports to the United Kingdom 
were maintained until 1918, when there was a sudden drop; the latest import 
figures to Great Britain, however, show a big increase. At the same time the 
U.S.A. very materially increased their imports from 17,544 tons in 1913 to over 
200,000 tons in 1918, and Japanese imports also increased. 

The years succeeding the War witnessed a recovery of the European imports. 
Germany is again importing large quantities and has even exceeded her pre-war 
imports, and in 1922 had again become the biggest copra-crushing country in 
the world. Australia is very greatly increasing her imports, most of which 
arc from the Pacific Islands, and are re-exported to European and other 
countries. As would be expected, the export figures for most countries for 1919 
are exceptionally large owing to shipment of accumulated stocks. 

The price of Singapore f.m.s. copra, c.i.f. London in 1922, ranged between 
£2^ 10s. and ^2$ 6s. 6d. This is less than half the maximum price of 1920 — 
viz., 10s., and considerably less than in 1921, when the price dropped from 
jf37 10s. in January to ^(^27 in December. 

The following are prices of some of the different grades of copra in London 
on February 15, 1924, spot prices in bags los. per ton less in bulk: 



Per Ton, 



Malab-.ir (f.m.g.vv.s.) 

33 0 

Ceylon (i‘.n».8.) 

32 10 

Seychelles (f.m.s.) 

3 * 5 

Java (f.m.s,) 

30 10 



Per Ton, 


L s. 

Straits (f.m.s.) 

30 5 

South Sea (f.m.s.) 

29 15 

South Sea (kiln-dried) . . 

29 0 


Prices in Liverpool and Antwerp are the same as in London; in Holland 
the better grades are los. or a ton more; the lower grades about the same as 
in London. 


• . Coconut Oil, 

Coconut oil is produced in the tropics partly by native methods and partly 
in mills equipped with modern machinery. Native methods are sometimes 
very crude and may consist simply in exposing small pieces of copra to the heat 
of the sun and collecting the oil as it runs off. A better way consists in crushing 
the copra and pressing it in wooden presses^ or the pQunded copra is thrown 
into boiling water and the oil skimmed off the surface., Graat care is often 
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exercised by the natives in preparing the oil, and oil of excellent quality is pre- 
pared in some cases — €,g., Cochin oil. 

The oil first came into use in Europe for soap manufacture in the middle of 
last century, and it was not until muen later that its value for use as an edible 
oil in such products as margarine was appreciated. 

Various grades are on the market which vary according to the method of 
preparation; thus the highest grade oils arc known as Cochin oils, the next 
grade is Ceylon oil, and the rest copra oil. Originally Cochin oil was prepared 
on the Malabar coast, and its superiority over Ceylon oil is probably partly owing 
to the longer seasons of diy^ weather and partly to the greater care taken in cul- 
tivation and preparation. Copra oil, as its name implies, is obtained from copra. 
Modern methods for producing it are in use in Europe, U.S.A., and also Australia. 
These usually consist of an expression process resulting in the production of 
oil and coconut cake, though it is sometimes the custom to submit the residue 
from the first pressing to extraction by solvents. The extraction process is not 
usually applied to the raw copra, as the copra is so rich in oil, and the bulk of 
the oil is obtained so readily. 

Coconut oil after refining is very largely used in the manufacture of all types 
of vegetable butters, cither as the whole oil or, if a firmer fat is required, as the 
pressed stearine; the softer oleine may either be refined for edible purposes or 
used for soap. 

As in the case of copra exports and imports the War has had a marked 
influence on the production and trade in coconut oil. Up to 1914 most of the 
oil was manufactured in Europe, France and Germany taking the first places, 
hut gradually the copra-producing countries began to come to the front, notably 
in the case of the Philippine Islands and India, and since the War the exports 
of oil from these two sources have been largely maintained. The U.S.A. and 
Japan came to the front during the War both as regards copra imports and later 
coconut oil exports, but their oil-export trade has since diminished; other pro- 
ducing countries have also diminished tiicir exports of oil, but in the case of 
the Philippine Islands ever-increasing areas arc under coconut cultivation, and 
expansion is still likely to occur in their exports. Nearly all the Manila coconut 
oil exported in 1922 went to the U.S.A. protected by a 20 cents per gallon 
import duty, and this duty appears to have had a very good effect on the 
crushing industry. The Ceylon trade is very large and has remained dn the 
whole at a very constant level. A coconut oil industry sprang up in Dutch 
East Indies during the War, and exports of oil in 1921 reached the neighbour- 
hood of 30,000 tons, and were even greater in 1919, reaching the huge 
figure of 68,000 tons. However, the industry has not survived the changed 
trade conditions, and in 1922 export dropped to 10 tons. 

The prices of coconut oil vary with the origin of the oil: during 1922 East 
Indian Ceylon oil varied between 37s. and 41s. fid. per hundredweight, while 
East Indian Cochin oil fetched from 41s. to 47s. fid c.i.f. London. Ihe higher 
of these prices obtained in January, and the December price for the Cochin oil 
was 443. 9d. In Febwaary, 1924, crude oil was 47s. per hundredweight in 
Liverpool in casks (all other prices net, naked). 
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CoconuT’Ojl Imports (ToNi). 



Maximum . 

Minimum . 


1922. 

Belgium 

5.590 

3.219 

14,816 

— 

Germany 

7.125 

328 

29,883 

— 

Great Britain and Ireland.. 

(n,6s9 

33.975 

53.224 

38.390 

Netherlands 

31.0^3 

12,185 

‘ 31.337 

1.215 

France 

3.795 

1,282 

5,290 

— 

Norway 

3.579 

1, 1 10 

4 . 3^7 

— 

Denmark 

<'.539 

2.305 

2.599 

— - 

U.S.A 

32,228 

19.505 

84,690 

81,198 

Dutch East Indies*' 

5.353 

3,880 

3 . 7«3 

~ 

Federated Malay States . . 

L 495 

1.099 

1,294 




1.375 

999 

2,263 

— 


Coconut-Oil Exports (Tons). 



Belgium 

9 . 9»3 

1,077 

4.697 

— 

Denmark 

6,287 

1,214 

4.565 

~ 

France! 

44.242 

10,520 

6,204 


Great Britain and Ireland: 





E.xports . . 

15,064 

5.073 

2,025 

— 

Re-exports 


3.^‘25 

2,697 


Netherlands 

5.291 

3.047 

63.413 

— 

Ceylon 

30,984 

20,089 

24,236 

27.722 

Dutch East indies* 

1.533 

1.597 

3^.051 

10 

India 

10,799 

4.(>03 

6,526 

4.959 

Philippines! 

4.931 

— 

88,865 

I02,S6o 

Straits Settlements 

9.722 

6,528 

9.792 

— 


Coconut Cakk. 

Coconut cake, which usually contains about 7 per cent, of oil, has come into 
wide use for purposes of cattle feeding, both in the United Kingdom and abroad. 
It is highly nutritious, and can be used for practically all livestock. Experi- 
ments on its value for dairy cows show that it is a very satisfactory food for the 
milk producer, and it compares very favourably with linseed cake. It is not 
too concentrated to feed alone, and its value is becoming well recognized. Con- 
siderable exports of cake take place from the large coconut-producing countries 
see details under India and Ceylon). 

The Oil-Palm Industry, Palm Oil, and Palm Kernels. 

As both palm oil and palm kernels arc derived from the same tree, the West 
African oil palrt, Elceis guineensis Jacq. (Natural Order Palmae), and as the pro- 
duction of palm kernels depends to a very large extent on that of palm oil, it 
is li^ical, and at the same time convenient, to deal with both products together. 

The oil palm is a handsome tree bearing large bunches, termed “ heads ” 
or “ cones,” of fruit which are commonly of bright orange colour, and occurs 

• No figures av.iilab{c prior to 1912. f Fncluding mowra and palm-kernel oils. 

X No figures available prior to 1913. 
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in Africa between the latitudes of 16 degrees N.and 12 degrees S. The oil palm 
flourishes from Gambia to Angola, chiefly along the coast oelt, but is also widely 
distributed on the continent of Africa even a<s far south as the Zambesi River, and 
occurs in East Africa in Uganda, Tang;inyika, and also on the island of Zanzibar. 

Tlie commercial exploitation of tlie oil palm of Africa is practically confined 
to West Africa, Nigeria being the most important producer of palm oil and 
palm kernels. 

It is hardly necessary to mention that the introduction of a tree of such great 
commercial importance has long since been attempted experimentally in many 
tropical countries, but it is a curious fact that until a comparatively recent date 
nothing approaching commercial success had been attained, and the enormous 
amounts of palm oil and kernels used in the w orld’s markets have been produced 
in West Africa from wild or almost uncultivated palms. Moreover, the palm 
oil was produced entirely by native labour using w'astcful though ingenious 
methods, whilst the kernels were obtained by the laborious process of cracking 
the nuts by hand. 

At the present time the oil palm is being exploited commercially on an 
increasing scale, and with evident success in the Dutch East Indies* — chiefly in 
Sumatra — and both in Sumatra and Malaya the oil palm has proved very pre- 
cocious, yielding larger quantities of fruit, and also commencing to bear fruit at 
a much earlier age titan in West Africa. 'I’he planting of the oil palm in Sumatra 
was commenced in igi i at various fflaces in the east of the island. Early in 1917 
only 6,500 acres had been planted, but by January’, 1922, the area had been 
increased to over 2<S,ooo acres, and manufacture of palm oil was being carried on. 
The extension of cultivation in the hktst in the near future seems certain ; in fact, 
in Malaya “ several large areas have been taken up for the purpose of growing 
the palm on a commercial scale. The Governments of the four States (Perak, 
Selangor, Negri Sembilan, and Pahang) arc reserving large areas of land exclu- 
siveh for this crop, and land will be given out on specially favourable terms 
{Rep. Dept. Agric. Fed. Malay States^ 1919). 

Experiments have also been made in other British Possessions — e.n., Ceylon, 
where the locality of plantation does not appear to have been very favourable, 
as the rainfall was insufficient, and where irrigation appears to have been necessary. 

The oil palm appears to grow well in the moist regions of Brazil, and the 
.Amazon region may in the future become an important source of supply. 

It is not proposed to discuss here in any detail the nature of the oil palm, its 
distribution and exploitation, but in view of its great importance to West Africa, 
and the likelihood, one may say certainty, of its increasing importance in other 
parts of the Empire, it seems advisable to give a brief description of the climatic 
and soil requirements of the oil palm together wdth a few brief notes on the 
methods of exploitation.! 

• fnvcstigafions on Oil Palms made at the General Experiment Station, A.V.R.O.S., Medan,, 1922. 
f The literature referring to the oil palm and its products is already voluminous. For full details 
respecting the African oil-paljn industry the reader may be referred to a scries of articles in the 
Bulletin of the Imperial Institute, which summarizes in a convenient form all the most importsntr 
datg (see Bibli^raphy), * 



86 OILS, FATS, WAXES, AND RESINS 

For luxuriant and highly productive growth the oil palm requires a moist, 
equable climate such as occurs in the equatorial zone of West Africa, and although 
it grows in tropical regions with marked wet and dry seasons, these conditions 
do not favour quick growth or productivity. 

The mean annual temperature should be between 71° and 86® F., the average 
optimum being about that suitable for cacao — viz., 77® F., with a rainfall of 
between 70 to 100 inches a year distributed in numerous small falls alternating 
with sunny weather. 

The oil palm appears to do well on many kinds of soil, but, generally speaking, 
rich but not heavy alluvial soils are best; ample moisture is essential, and land 
liable to flooding is often suitable provided that the trees are not exposed to 
stagnant water for long. 

The areas of oil palms in West Africa from which supplies of fruit are obtained 
often receive little or no attention, though such simple measures a*s thinning out 
of trees and removal of undergrowth and superfluous leaves are practised in a 
good many districts, and are known to be most beneficial. 

The extraordinary yields of fruit obtained from cultivated trees in East 
Sumatra show emphatically that the oil palm readily responds to care, and that 
such care is amply repaid. As might be expected with a tree of such wide dis- 
tribution, the oil palm exists in many different varieties; these have been more or 
less exhaustively examined by numerous botanists, and are now classifiable into 
a few fairly definite types. There is no need to describe these here in detail ; it 
will suffice to say that the most common and widely distributed type bears fruit 
with a comparatively thin pericarp or outer pulp (the source of palm oil) 
and thick-shelled nuts, but that there is another type (widely distributed, 
but nowhere abundant) bearing fruits with a thick pulp with thin-shelled 
nuts. 

It is evident that the latter type of fruit, which gives a high yield of palm oil, 
and contains nuts and kernels the shells of which are easily cracked, is pre- 
ferable to the first-mentioned type. 

It is, however, not possible at present to say whether cultivation of the thin- 
shelled type would be more profitable than the ordinary type, as it is not yet 
definitely settled how the two types compare, when grown on a large scale, in 
productivity of fruit, nor is it decided that the thin-shelled type can be grown 
true to seecl, or that it will not gradually revert to the thick-shelled type. There 
is, however, evidence to show that the oil palm varies in productivity, and it is 
therefore likely that the selection of seed for planting from productive strains 
will eventually result in improvement of yield, as has been the case with other 
plants (e.g., rubber) of economic importance. 

^ In West Africa the production of palm oil and kernels is carried out on 
primitive lines. The fruit is gathered rrom wild or semi-cultivated trees, near 
the villages, and the oil prepared in small miantities at a time, and generally sold 
to local traders, who collect the produce and forw'ard it to the coast for shipment. 
The collection of fruit from full-^rown tree^ entails the climbing of the tree; 
this is a task of some difficulty, and in some districts it is not easy, to find sufficient 
natives capable of carrying out this operation. 
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The native methods of preparing palm oil vary in different districts, and are 
probably dependent to some extent on local conditions (such as water and fuel 
supply), and also on local custom or prejudice. The different methods result in 
the production of palm oil vaiy'ing in quality from the high-grade soft I^gos 
oil, containing but little free fatty acid, to the lowest grade “ hard oils, such as 
Salt-pond, where a large proportion of the oil has become converted to free 
fatty acid. 

Broadly, it may be said that the soft oils arc produced from freshly gathered 
fruit by cooking the fruit with water, removing the softened pulp, and squeezing 
out the oil from the pulp; the oil is then heated until it separates from the water, 
and is skimmed off and strained. 

The hard and semi-hard oils are generally produced by processes which 
depend on allow ing the fruit to heat or ferment in heaps for vary ing lengths of 
time; in thisfway the pulp is readily softened, but the acidity of the oil is enor- 
mously increased, and its quality and value lowered. 

The rise in acidity of the oil is caused by the decomposition of the oil into free 
fatty acids and glycerol; this decomposition is caused largely, if not entirely, by 
a fat-splitting enzyme (or lipase) present in the fruit pulp, which enzyme is set 
free from the cells of the fruit pulp when the fruit is bruised, and which acts 
rapidly when the fruit pulp is warm and moist, under conditions such as occur 
in a heap of fruit. Bacterial and fungoid action are possibly also active factors 
of decomposition of oil. 

Numerous attempts have been made to devise improved simple methods or 
to induce natives to adopt the best of the known methods, and although oil of 
good quantity can be, and is, made by native methods, all the methods are 
w^asteful and -result in the loss of a great deal of the available oil. One of the 
chief causes of this appears to be the lack of efficient means of pressing the oil 
o.it of the fibrous pulpy matter. 

Simple hand-operated machines liave been devised for making palm oil,* the 
principle of working generally being one of subjecting the fruits to the action of 
rotating beaters in a vessel filled with hot water, but it does not appear that such 
machines have been adopted to any considerable extent, although several trials 
were made with one of the machines in the Gold Coast Colony. 


Palm Oil. 

The different grades of palm oil appearing in commerce vary considerably 
in appearance and quality; the high-grade oils are a brilliant orange colour, only 
contain small percentages of free fatty acids, are easily refined and decolorized, 
and have a characteristic, not unpleasant odour; the low-grade oils contain large 
percentages of free fatty acids, vary in colour from yellow to greyish white or 
dirty brown, are generally difficult to decolorize, and possess a most unpleasant 
odour. 

The nearly neutral oils are qf soft pasty consistence at temperatures normal 
•• Bull Impl. Insl., 1917, 15 , 64; 1913, 11 , 210. 
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in Great Britain, and are classed as “soft”; the low-grade oils are much 

harder owing to the high percentage of free fatty acids, and are classed as 

"^ard.” . . r . n 

The grading of palm oils on the English market is based on allowances for 

dirt and/or moisture, and on the free fatty acids (see p. 39). 

Pa/m oil is chiefly used in civilized countries in soap and candle manufacture ; 
when freshly prepared by the best native methods it is largely used by natives 
in West Africa as food, and the possibility of employing the oil in the manufacture 
of margarine and edible compounds has attracted much attention for several 
years past. It is of interest to note that palm oil has been used successfully in 
recent years as a fuel in internal-combustion engines (see Bibliography). 

Palm oil possesses some very desirable qualities from the point of view of 
margarine and edible fat manufacture, perhaps the chief being that of possessing 
a suitable consistence. It possesses, however, certain distinctly* undesirable 
characteristics, among which may be mentioned the fact that, although palm oil, 
or at any rate the better grades, may be treated so as to render it colourless, odour- 
less, and tasteless, both colour, odour, and taste arc liable to revert to some 
extent on keeping. Palm oil has been, and still is being, used in increasing 
quantities in the United Kingdom and possibly on the Continent in the manu- 
facture of margariiie and other edible compounds; and its use in this way is 
certain to increase in importance; but, so far as the authors arc aware, edible 
palm oil can only be produced from the higher grades of crude palm oil (supplies 
of which are limited at present), and even these offer considerable difficulties in 
refining, deodorizing, and decolorizing. With regard to decolorizing, it is quite 
obvious that complete decolorization of palm oil is not essential, particularly if 
the amount of palm oil to be used in a “ compound ” — e.^., margarine — is small; 
unfortunately the colouring matter of palm oil possesses peculiar characters 
which render certain processes of refining (generally employed for edible oils) 
impossible without previous decolorization. Progress in the refining of 
palm oil for edible use is certainly being made, and the fact that the colour, like 
that of many other oils, is removed by hydrogenation has opened an interesting 
field of possibility and research. 

The above remarks may be considered somewhat lengthy and even outside 
the scope of the present book, but so much has been said in the past at various 
times about palm oil as an edible oil without due appreciation of the inherent 
technical difficulties of refining the oil for edible purposes, that a word of 
warning may not be out of place. 

The very stringent requirements as to taste, odour, colour, keeping quality, 
and bchauiour when used in cooking, etc., to which edible oils must now conform 
arc only known to and grasped by those w^ho have had long and painful experience 
of the production and use of such materials, and the fact that an oil is 
largely used for human consumption in its country of origin does not of necessity 
afford proof of its suitability for the manufacture of margarine or edible “ com- 
pounds ” by other nations. 

Prices of palm oil in Liverpool in February, 1924, Were approximately as 
follow's : 
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(, per Ton, Ex-Qwty 
Packages included. 

c >■ c 

40 5 to 40 10 

41 o M 4* 5 

Bonnv/Old Calabar \ 

Benin/Pt.'Harcourt/ ’ 3^> ^5 39 0 

Half Jack, Grand Bassam, etc. . . . . 38 o ,, 38 5 

The oils are sold subject to the terms oi' contract No. 21, Liverpool United 
General Produce Association (sec p. 39). 

Palm Kerf ids. 

The production of palm kernels is a matter of extreme simplicity: the nuts 
obtained after the removal of pulp from fruit used in making palm oil or gathered 
from the ground under the trees are dried and cracked- - generally by women — 
by placing the nut on one stone and striking it with another; drying of nuts is 
necessary to cause the kernel to separate from the shell. Obviously this is a 
laborious and slow operation, and several small portable machines for cracking 
palm nuts have been devised, one of which, at any rate- -a British made machine 
— has proved deservedly popular, and is used to a fairly considerable extent. 
After shelling by machine, separation of broken shell from kernels is necessary; 
this may be effected by hand-picking, or by placing in a solution of brine in which 
kernels float and shells sink, while several machines have also been devised for 
the purpose. The use of nut-shelling machines has, in some localities of West 
Africa, resulted in a large increase in the production of kernels. The following 
figures indicate the great importance of palm kernels in British West African trade; 


British West Africa:* 

Lxforts of Palm h 

i(> 09 - 

Muximum. 

.KHNFLS FROM W 

QCl- 

Mitiimum 

i-ST Amuca. 

ig22. 

Gold Co^st 

. . ’ 14,628 

9 . 7 H 


Not available 

Nigeria . . 

184,625 

158,8.19 

' 53.354 

' 7 ». 7>3 

Sierra Leone 

50.75 ‘ 

42,892 

40,409 

49,029 

Cameroons 

19,251 

13.015 

1 8,794 \ 

Not available 

French West Africa 

50,488 

35 . 49 '"! 

42,278/ 

yet , 


Palm kernels are generally shipped in bags or baskets, though consignments 
in bulk were made for a time during the War, and are sold on a basis t)f 49 per 
cent, of oil with allowance for variation in oil content (sec p. 39). 

Reference to the increased importance of palm kernels in the United Kingdom 
since the War will be found in Part 11 . 

The price of palm kernels in Liverpool on February 18, 1924, was ^20 123. 6 d. 
to £20 15s. on 49 per cent, of oil J^asis. 

• Gambia omitted (4^0 tons in 1922). 


Grade. 

Lagos 

Fine Red Sherhro 
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Development of the Oil-Palm Industry. 

For a ^^ood many years past attention has been given to such questions as 
the care of the oil palm, its cultivation in plantations, the possibility of utilizing 
machinery for the production of oil and kernels. Considerable progress has 
already been made and knowledge gained of scientific methods of cultivation 
and exploitation, though much work yet remains to be done, 

The possibility of utilizing machinery for the production of palm oil and 
kernels is one which has given rise to the exercise of much ingenuity, and has 
resulted in the production, by both British and foreign firms, of machinery which 
has been used in factories which have been worked for some years past in various 
parts ot West Africa and in Sumatra, though the quantities of palm oil and 
Kernels produced in such factories up to the present only amount to a small 
fraction of the total. 

It is not possible to enter here into details of methods of cultivation of the 
oil palm, or of the machinery for the manufacture of oil,* but in view of the 
importance of the oil-palm industry it is of interest to consider \Try briefly the 
principles of mechanical manufacture of the oil and in what direction develop- 
ment of the oil-palm industry is likely to take place. 

The mechanical treatmentt of palm fruit for production of oil and kernels 
involves broadly : 

{a) Removal of the fruits from the heads or bunches. This may be effected 
by hand by beating, while machines have also been devised for the process. 

{b) Expression of palm oil from the fruit pulp, either by pressing the whole 
fruit or the pulp alone after removal from the fruit. 

(c) Drying and shelling the nuts and separating kernels from shells. 

The most important factor in the preparation of palm oil By any method 
is the observance of such precautions as will prevent the formation of large 
amounts of free fatty acids due to decomposition of glycerides by the active fat- 
splitting enzyme. It is therefore necessary to work up the fruits as rapidlv as 
possible, to avoid the use of over-ripe and bruised fruits, and to heat the fruits 
as soon as possible to such a temperature as will “ kill ” the enzyme. This is 
effected by boiling or, more effectively, by steaming the fruits, and some authori- 
ties recommend steaming the whole bunches, as this renders easy the removal of 
fruits from the bunch. 

The whole fruits are then pressed in cage presses at low pressure, after which 
the remaining pulp is removed from the nuts by a depulper and pressed again 
at high pressure, or the fruit is first depulped and the pulp treated separately. 
Various types of depulpers have been designed; these generally employ 
mechanical beaters and brushes which remove the pulp, and grids which separate 
the pulp from the nuts. 

Although anything in the nature of a prophetic forecast is certainly dangerous, 
there can be little doubt that the present methods of production of oil and 
kernels on a small scale by native methods will be replaced gradually by large 

• Information on machinery for treatment of palm fnWt will be foupd in Bull. ImpL Inst.^ 1909, 
357; 1913, 11, 206; 1917, 16, 57. 

f For full details of machinery see rcferencea given in Bibliography, 
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factories employing efficient labour-saving machinery and capable of producing 
oil of better and more uniform quality, though how long this change may take, 
and how far it will be complete, it is, of course, impossible to say. 

The establishment of a factory for the production of palm oil and kernels 
in some district in West Africa may sound at first sight a simple problem, in- 
volving merely the erection and running of an efficient plant in an area where 
palms are plentiful and the population sufficient to supply labour for collection 
of fruit and in the factory. In point of fact it is far from simple. Even 
assuming that suitable machinery has been selected, the whole success of the 
venture must depend on an ample and regular supply of fruit being obtainable. 
Unfortunately, reliable data as to the average annual yields of fruit obtainable 
from a definite area of wild oil palms arc practically non-existent (or, if existent, 
are not available), so that no really safe estimate of the area required to supply 
the factory CUn be made. 

Assuming further that a suitable area is located, it remains to come to some 
arrangement whereby the supply of fruit can be assured, and this at once brings 
up the questions of “ concessions,” of native labour, and of possible interference 
with native rights and customs, difficulties which have so far prevented exploita- 
tion of the oil palm in British West Africa Colonies. 

We have reason to believe that some of the factories established (outside 
British West Africa) encountered great difficulties in ensuring such regular and 
ample supplies as to enable the factories to be operated profitably, and it seems 
almost certain that rational development of the industry can, in many cases at least, 
only take place on plantation lines even where — as in West Africa — large areas 
• of wild palms already exist. The chief reason for this being that a much larger 
area of wild or semi-cultivated oil palms must be w'orked and that the costs of 
collection and transport of fruit would probably be as great as, or even greater 
than, the cost of intensive cultivation on plantation lines of a smaller area producing 
a high yield of fruit. Further, fruit produced from a comparatively small planta- 
tion area would reach the factory in fresh condition, which is a most important 
factor in relation to the (juality of oil produced. 

The cultivation of the oil palm in plantations, and the manufacture of oil on a 
commercial scale by the Dutch in Sumatra,* has given excellent results, and there 
seems little doubt that the high yearly yields of fruit obtained there, some of 
W'hich are far higher than are common in West Africa, are chielly due to the effects 
of cultivation, and that similar high yields would be obtained from oil palms grown 
in West Africa under plantation conditions. 

Briefly, one may expect to see within the next few years a considerable develop- 
ment in planting the oil palm in various tropical parts of the British Encipire, such 
as Malaya, British Guiana, the Seychelles, and possibly also in the West African 
Colonies, where the palm is indigenous (though large scale exploitation here is 
chiefly dependent on questions of policy),! arid central factory production of oil 
and palm kernels w'ill follow as a natural sequence. 

• A. A. Rutgers, Medei^elingen Algemeene Vereeniginj^ van Ruhberplanier$ ter Oostkust van Sumatra. 
Algemeene Serie^^o. 6, 1919; No. 8, 1920; abstract Bull. Impl. Inst., 1920, 18, 209. 

. t See Part III 
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Shea Nuts. 

These nuts are obtained from the shea-nut tree, Butyrospermum Parkii, of 
the Natural Order Sapotaccae, and are often given the name “ karite ’’ nuts, but 
as Lagos shea nuts exported into French colonies are known to be re-exported 
under the name karite"* nuts, the two names appear to be quite interchangeable. 
The shea-nut tree is confined to Africa, roughly to a belt north of the Equator, 
extending from French Guinea on the West to the White Nile on the East, and 
as far south as Togoland and Uganda. Wherever the tree occurs it is used by the 
natives, and the nuts have been exported during recent years from West Africa, 
chiefly from Nigeria. 

Tne shea-nut tree grows to a height of 45 to 60 feet and bears fruit from May 
to September, but the fruits mostly ripen in July. The tree does not grow near 
the coast, but prefers a deep soil rich in humus, such as is often found round the 
clearings of villages. It is found in the forest and bush, but docs not attain its 
maximum growth in such situations and is often damaged by bush fires. Laws are 
in force in many districts, such as the Upper Senegal and Nigeria, to prevent the 
cutting down or the tree when land is being cleared. Since the tree does not bear 
fruit until it is twelve to fifteen years old, and reaches maturity at thirty, it is 
not likely that plantations will be made, but the proper clearing of overcrowded 
trees is to be strongly advocated and possibilities for the extension of the shea-nut 
industry are receiving considerable attention. A survey has recently been made 
in the Gold Coast, where the Conservator of Forests has recorded the opinion that 
the trees in the Northern Territories arc capable of producing 260,000 tons of 
shea butter per annum, and the Agricultural Department is actively collecting 
data with regard to yields of nuts produced on certain lo-acrc plots, the annual 
girth measure of trees, etc., and also working on problems connected with the 
elimination of unsaponifiable matter from the fat. 

The fruits, about i J to 2 inches long, consist of an outer yellowish or blackish 
green pulp, which is eaten by the natives and also by animals such as sheep and 
swine, enclosing usually one nut. "Fhc nuts are about i to inches long, and 
have a light brown, thin, woody shell (which is easily removed on drying), and 
a soft yellowish kernel. The kernels turn to a dark chocolate colour and become 
firm and hard when dried, in which state they are exported. Approximately 

tons of fruit arc required for the production of i ton of dried kernels. The 
fruits drop when ripe, and the outer pulp is either removed by washing or left 
to rot away, after which the nuts arc dried and the shells taken off by crushing 
in a mortap Diy ing of the kernels is either carried on in the sun or by means of 
a rough kiln, but the latter method often causes damage to the kernels and affects 
the quality of oil produced. Depulping and nut-cracking machines and more 
modern methods of drying arc now being introduced in some districts. The 
dried kernels as shipped contain about 50 per cent, of fat. 
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Shea Butter, 

The native method of preparation of shea butter usually consists of roasting 
the kernels (which makes them easier to w'ork and is said to coagulate the latex 
and thus to prevent much of it being subseuuently extracted with the fat), crushing 
in a mortar or between flat stones, and boiling up the mass with water, skimming 
off the fat, and purifying it by treatment with water and straining. By this means 
only about half the fat is extracted, and this is often dark-coloured and has an 
unpleasant burnt smell. When carefully prepared the fat is white, of a firm 
consistency and a not unpleasant odour, and valuable for edible purposes. It 
should be noted, however, that this fat contains a fairly high proportion of 
unsaponifiable matter (5 to 7 or 8 per cent, is usual), which is not removed by the 
ordinary refining methods, and detracts somewhat from its value. It is, however, 
gradually becoming better knowm in many countries, and is being used in 
Europe for the preparation of various cooking and “ compound fats. 

In spite of the possible disadvantages of containing a high percentage of un- 
saponifiable matter — a disadvantage the importance of which has, in the authors’ 
opinion, been somewhat over-estimated — the fat is othenvise of excellent 
character; it possesses a desirable degree of consistence, and when treated by 
modern methods of refining, dcodorization, and decoloration produces an edible 
fat of good quality. The introduction of modern oil mill machinery to West 
Africa for the treatment of shea nuts and other oilseeds has long been talked of, 
and it is noteworthy that, while exports of shea nuts have somewhat diminished, 
.those of the butter have increased. 

I’he exporfs of shea nuts from West Africa arc almost entirely from British 
West Africa. The maximum export from British West Africa is that of 1915 — viz., 
10 ,084 ^922, 6.717 tons were exported. 

French West African exports are small from 1918 to 1922; the largest export 
was that of 1922 — viz., 109 tons of nuts -while 295 tons of shea butter were also 
exported. 

Small quantities of butter are also exported from the Sudan (e.^., 409 tons 
in 1920) and the Ivory Coast (no tons in 1919). 

There is little doubt that great development of the Wc.st African shea-nut 
industry is possible, the chiei problem being the improvement of means of 
transport to enable the large undeveloped areas to be economically worked. 
Although shea nuts are exported to Europe, and have been for some years past, 
it may be contended that the value of shea butter and the methods of refining it 
are not very widely known at present, so that large consignments of the kernels 
may, at first, not meet with a very ready sale or reach very nigh- prices. ' There is, 
however, no doubt that the kernels will eventually meet with a ready demand 
at prices bearing a fair relation to those paid for well-known oilseeds such as palm 
kernels and ground nuts, and shea-nut kernels may be expected in the future to 
play an increasingly important role in British West African trade. 
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Borneo Tallow. 

True Borneo tallow is derived from various members of the family Diptero- 
carpeae, which grow in Borneo, Sumatra, and Java. The most important source 
of the fat is Shorea stenoptera^ and it is also obtained from Shorea Ghysbertianay 
Shorea aptera^ Shorea robusta^ and from Isoptera borneensis. 

A great deal of confusion exists as to the trade and botanical names of this and 
other somewhat similar fats which are indiscriminately referred to under the 
indefinite name of “ illipe.” 

The^eeds to which the name illipe is given fall into three main classes: 

1. The Bassia seeds of India (Nhitural Order Sapotacea^), including Bassia 
latifolia, which yields “ mowra fat, B. longijolia, and B. butyracea, yielding 
*’ phulwa ” butter. 

2. The “ siak ” seeds, species of Palaquium, small nuts also belonging to the 
Sapotaccae, sometimes called “ small siak nuts.” 

3. The Shorea seeds. These are often known as ‘‘ Large Pontianak,” or 
” Sarawak ” (towns in Borneo) “ illip('‘ nuts ” to distinguish them from Class 2. 

It is thus obvious that great confusion has resulted from so wide an 
application of the term illipe, and the indiscriminate use of the word is greatly 
to oe deprecated. 

The various Shorea nuts arc marketed largely according to their colour. The 
black nuts are considered the best and contain nearly 70 per cent, of fat, while the 
brown ones as a rule have only 48 to 50 per cent. The trees bear fruit after about 
twelve years and the fruits arc collected as they drop. No real cultivation of the 
trees can be said to take place and the fruiting depends largely on the season. 

The winged calices are removed from the fruits and then the nwts are shelled. 
To effect this a very usual practice is to subject the nuts to prolonged soaking 
(thirty to forty days), which causes the shells to split and allows the kernels to be 
easily removed. Owing to the length of time required by the process the nuts are 
often placed in damp places and allowed to germinate, after which the shells are 
removed and the sprouts broken off. 'Phis however, has a bad effect on the 
contained fat. The method of preparation probably accounts for the colour 
of the product. A large part of the export trade in these kernels is, through 
Singapore. 

Ilorneo tallow is used by the natives as an edible fat and in Manila for the 
manufacture of candles; in Europe it is readily saleable for the manufacture of 
cacao butter substitutes for use in chocolate manufacture. In view of the fact 
that cacao butter is an extremely valuable fat, Borneo tallow of good quality sells 
at high prices, as qlso do genuine” Borneo illipi^ kernels '\\hen in good condition . 
The Kernels are, however, liable to damage during preparation and transit, and 
commercial consignments sometimes yield fat of high free fatty acid content ; it 
is therefore desirable that contracts for illip6 kernels should include a clause 
defining allowances in price according to free fatty acid content. 

The meal, after removal of fat, is suitable for use as a cattle food, but is not so 
valuable in this respect as palrn-kcrncl cake. If is, however, readily saleable. 
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Vegetable Tallow (Chinese). 

Although vegetable tallow is not produced in any appreciable qviantity 
within the Empire, it is of interest to mention briefly the source and methods 
of preparation, .because fair quantities are exported trom China to tl\e United 
Kingdom, and also because the vegetable tallow tree has been introduced to 
Northern India, where it grows well, and might with advantage be grown else- 
where in other parts of the Empire. The tree also grows in Indo-China, and 
has been introduced into South Candina. Vegetable tallow is derived from the 
fruits of the Chinese tallow tree, sifinisis (Natural Order luiphorbiaceje). 

d’his tree commences to bear fruit at an age of tour or live years, and when fully 
grown will produce 55 to 65 pounds oi iruit a year. In China the leaves are 
used in dyeing silk. 

The fniit is a schizocarp splitting into three cocci enclosed in an outer brown 
husk; this husk splits otf, leaving the cocci exposed. Hie latter consist ot an 
outer white talloww layer (mcsocarp) — the source ot vegetable iollow and a 
inner nut composecl of a hard brown shell enclosing a solt kernel containing a 
liquid oil with marked drying properties. 

The fruits yield three distinct products according to the method of working 
employed. 

1. Vegetable tallow (“ pi-yu ”), derived from the outer mcsocarp alone, 
obtained by steaming the whole unbroken seed in perforated vessels, or by 
removing the outer layer (by passing tlie fruits through fluted rollers which 
scrape otf the outer layer), and pressing this separately. 

2. Stillingia oil (“ ting-yu ”), obtained by cruslung and pressing the seed 
alone after removal of the l.illow. Hiis oil is reputed to be poisonous. 

3. Mixed tallozo and oil (“ mou-ieou ”), obtained by crushing and pressing 
the whole .seed without removal of the outer tallow layer. 'I'his material is 
naturally much softer than the pure tallow from the outer layer alone. 

Tiie seeds yield about 20 per cent, of tallow^ and 19 per cent, of liquid oil. 
'Fhe pure tallow— “ prima ” vegetable tallow — is very hard and brittle, and has a 
characteristic tallow-like .taste and smell, the “ seciinda ” vegetable tallow 
contains more or less of the liejuid oil from the kernel. In Europe vegetable 
tallow^ is chiefly used in soap and candle manufacture, but is also employed for 
stiffening softer edible fats. 

The production in China is ver)' large; considerable (juantities are used 
locally for edible purposes and for candles, while fairly large quantities are also 
exported, chiefly from Hankow. The following table shows the shipments 
from China, together with the chief importers in 1912- 13 and m 1921. * 


Total shipments to: 

1912-13 

{Tons). 

1921 

{Tom). 

United Kingdom 

3 . 5 < 55 \ 

U 7>3 

The Continent . . . t 

5,050/ 

N^w.York 

827 

1410 
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The average monthly prices of white China vegetable tallow in London 

varied in 1913 from 30s. to 35s. 9d. per hundredweight, and in 1922 from 39s. 3d. 

to 41S. per hundredweight. The present price is 44s. per hundredweight. 

Cocoa Butter. 

This is the name commonly given to the fat obtained from the cocoa bean, 
Theohroma cacao ^ and is not to be confused with coconut fat. The world’s 
output of cocoa beans in 1920 was something like 379,700 tons, and in the pro- 
duction of cocoa a large proportion of the contained fat is pressed out. The 
whole cocoa bean contains 40 to 50 per cent, of fat, and the nib — f.e., the bean 
after removal of the husk — from which cocoa and chocolate are made 45 to 55 
per cent., while cocoa as sold usually contains 20 to 25 per cent, of fat. 

It will be seen, therefore, that about two-thirds of the fat is pressed out, and 
when one considers the volume of the cocoa trade, it follows that the cocoa 
butter trade must also be very large. 

This excess of cocoa butter is, however, to a great extent used up in the 
manufacture of chocolate, often in the same factory in which the cocoa butter 
has been expressed, for chocolate contains more fat relative to the cocoa matter 
than is naturally present in the nib used. The magnitude of the trade in cocoa 
butter is not, therefore, evident from figures of imports or exports which merely 
represent an adjustment between the manufactures of cocoa and chocolate. 

Cocoa butter at the present time finds little use apart from chocolate manu- 
facture. During the War, however, when there was a large increase in cocoa 
consumption, and a corresponding decrease in chocolate consumption, the excess 
of cocoa butter came on the market and was used as a cooking fat. 

In normal times more fat is recjuired tor chocolate manufacture than is 
available as cocoa butter, and many cocoa-butter substitutes are on the market 
(for example, refined Borneo tallow, and coconut and palm-kernel stearines). 

The following figures serve to show the extent of the import trade in cocoa 
butter into the United Kingdom: 

1913 9*- froii) tl^c N’ellicriands. 

1920 

1921 . . 286 

1922 1,216 

• Export figures from the United Kingdom of cocoa butter manufactured 
at home are only available from 1920, as previously they were not recorded 
separately. 

1920 . . . . 2,048 tons (649 to Canada, 971 to foreign countries). 

1921 1,271 „ (471 to Australia, 227 to Canada, 379 to foreign countries). 

1922 . . 955 ,, (769 to Australia, 91 to Canada, and only 17 to foreign countries). 

It will be noticed that in 1922 the bulk of the exports went to Australia, and 
that export to foreign countries other than British Possessions had practically 
ceased. 



MoWRA SliKD. 

Mowra seeds are produced in very lar^e quantities in India* and are amonj^st 
those to which the term “ illip(^ is applied (sec note on illipe under “ Borneo 
Tallow, m 94 ”). Botanically they belong to the Bassias (Natural Order Sapo- 
tacea?). The name mowra was probably applied in the first instance only to the 
seeds of Bassta latifolia^ which is practicallv confined to Central India. It now, 
however, includes the seeds of Bassia huoifoUa, a tree which grows further 
south. Consignments of mowra seeds from Southern India usually comprise 
an admixture of seeds of the two sorts of Bassia, but shipments from Central 
India are generally only those of Bassia htifoUa. 

Another member of the Bassia family is Bassia bufyracca, which yields a 
finer and more valuable fat (known as “ phulwa ” butter) than the mowra seed.* 
The local demand for this fat is considerable, and the seed never appears to find 
its way to Europe in any quantity. 

These three species of Bassia are practically confined to India. 'Fhcy are 
not cultivated in the ordinar^^ acceptance of the term, and though the trees are 
widely distributed, in many cases they grow in little populated and inaccessible 
districts. 

It may be mentioned that Bassia flowers are very widely used by the natives 
as food and as a source of spirituous liquor, and it has been computed that in 
the Hyderabad State alone there arc sufiicient Bassia trees for the production 
of 700,000 gallons of proof spirit per annum in addition to local recpiircments. 
As the corollas of the flowers only arc usually used after they have fallen from 
the trees, production of the seed is not interfered with, except that dead leaves, 
grass, etc., under the trees are cleared away to facilitate the collection of the 
flowers, and natural regeneration is hindered. 

The tree is well able to stand drought, and is suitable for planting on waste 
and diT land, but it takes some twenty years before seeds are produced in large 
quantities. The collection of the seed is a difficult problem owing to the some- 
what inaccessible and sparsely populated districts where the trees chiefly grow, 
and probably large quantities of seed are lost. It is not likely that the fat 
exported, only sufficient -being made for local consumption, but the export of 
seed is on 'a fairly large scale. 

Exports of mowra seed are irregular, and the figures given differ very much 
according to the authorities consulted, probably owing to the great variations 
from year to year in the crop harvested, and the fact that the different compilations 
do not always refer to identical periods. 

The following figures are from the Review of Trade of hidia : 

Exports of Mowra vSitd from India (in Tons). 

Pre-war average . , . . . . . . . . 29,000 

1919- 20 2,000 

1920- 21 5,000 

1921- 22 1,000 

• The composition of the fats of the three species of Hasua \vas investigated by one of the present 
authors {Joum, Soc. Chem* Ind., 1912, 31 , 98). 

IX, 
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In both ion and 1913 about 28,000 tons went to Germany, but after that 
France took increasingly large quantities and the residue came chiefly to the 
United Kingdom. 

Owing to difficulties of collection the seeds often arrive in this country in 
rather poor condition, and consequently the fat obtained from them is high 
in acidity, and the cost of refining is increased. 

The fats of Bassia lati folia and B, lotigijolia are softer than Borneo tallow, 
and find extensive use in India as ghee substitutes (where religious tenets forbid 
the use of animal fat), for anointing the body, and for various other purposes. 
In Europe their chief use is for candle and soap manufacture. 

The cake left after pressing is bitter, and though opinions differ as to its 
poisonous properties it certainly cannot be recommended for cattle feeding. 
This is a considerable drawback in considering the economic value of the seed, 
and the only use for the residual cake or rncal would appear to be as a not par- 
ticularly valuable manure. Some Bassia cake or meal finds a use in horticulture, 
where the poisonous saponin present in the cake renders it useful as a worm 
killer for use on lawns or golf greens. 

Japan Tallow. 

'This material is, owing to its appearance, more commonly known as Japan 
wax; it is in reality a hard fat derived from the lierries of various species of trees 
of the sumach tribe, such as Rhus Tcrnicifera (the source of Japanese lacquer), 
W'hich occurs in Cluna, Indo-China, and Japan, while certain species — ^.g., 
Rhus succedaiie<e — occur in Northern India. 'The berries yield 15 to 25 per cent, 
of greenish tallow-like fat, whieh is prepared in a similar manner to Chinese 
vegetable tallow (sec p. 95), and is clarified and bleached before export. 

The exports from Japan arc fairly considerable. It is used as a wax for floors 
and in polishes. 

Price of Japan tallow, P'ebriiary, 1924, ^^4 17s. 6d. per hundredweight. 


TALLOW, LARD, AND ANIMAL FATS 

Beef and mutton tallows arc the fats derived from the various fatty tissues of 
cattle and sheep respectively. Lard is fat derived from pigs, while various 
other animal fats, such as ncat's-foot oil (z.e., oil from the feet of cattle) and 
bone fat, are also articles of commerce, 

Thc.“ rendering ” or boiling out of fats from animal tissues is essentially a 
simple process, formerly carried out in open fire-heated vessels; nowadays fat 
rendering is classed in most countries as an offensive trade, and, except on a 
small scale, or in uncivilized countries — is effected in steam-heated vessels 
wdth outlets connected to the chimney to avoid escape of offensive vapours, or 
in closed digesters or autoclaves. In the preparation of tallow for technical 
purposes the rough fat from the slaughter-house is placed in lead-Rned tanks 
fitted with steam coils; hot water is then run on to the fat and the steafn turned 



OILS AND FATS 99 

on. When the heating has been continued for a sufficient length of time the 
clear melted fat is run off and, if necessary, subjected to further purification. 

The animal tissue which remains, and still contains a good deal 6f fat, is 
again steamed after the addition of dilute sulphuric acid, which breaks up the 
cell membranes and also desjroys emulsions. The second stage of the process 
yields tallow soiYiewhat inferior in odour and colour to the first stage. 

The rendering of animal fats is carried out on an enormous scale in the 
United States, the Argentine Republic, and elsewhere. Rendering is chiefly 
carried out in closed digesters or autoclaves; these consist of large boilers with 
false bottoms, on which the fat rests, and the rendering is carried out (often under 
steam pressure) by admitting live steam below the perforated false bottom of the 
digester. 

It w'ill be seen that the processes of rendering tallow, lard, etc., arc com- 
paratively simple operations. The quality and characters of the products depend, 
nowever, on a number of factors, such as the part of the animal used, the condition 
of the rough fat, the temperature employed, and the care \» ith which the process 
is worked. 

Ordinary tallow is the fat obtained by rendering various fatty tissues. For 
the manufacture of high-grade fat, such as is employed in margarine manufacture 
under the name of “ premier jus,” the kidney fat (suet) and bowel fat is worked 
up separately, and not mixed with the other parts of the animal. 'Fhc fatty tissues 
are removed immediately after slaughtering, chilled immetliately to remove 
animal heat, and rendered at a low temperature. Extreme care is taken in pre- 
paration, and the premier jus is generally clarified by treatment with fuller’s 
garth and filtration. 

Premier jus is also se[^aratcd — by allowing it to partially crystallize or ” grain,” 
and then pressing in hydraulic pres.ses — into ” oleo ” or ‘‘ oleo-oil ” of soft buttery 
consistency and hard ” oleo-stearinc,” the consistence of either of which is 
adjusted according to requirements by varying the pressing. 

Oleo-oil is almost entirely employed in margarine manufacture, while the 
stcarine is occasionally used in margarine, but mostly in other eilible fats such 
as compound lards and suet substitutes. 

Generally speaking, mutton tallow is harder than bed tallow, is more liable 
to turn rancid, and has a rather stronger and more unpleasant flavour than beef 
tallow, and is consequently less suitable for manufacture of edible fats, but 
carefully rendered mutton tallow really shows little inferiority to beef tallow. . 

Various kinds of lard are recognized in commerce; originally the term was 
applied only to the fat derived from the ” leaf ” (the fat of the kidneys and bowels) , 
of the pig, but its use has now been extended to fat from any part. 

In the rules of the Chicago Board of Trade the following edible grades of 
lard — depending on the source and method of manufacture — arc recognized: 

1. Neutral lard No. i. 

2. Neutral lard No. 2 (imitation neutral lard). 

3. Le^ lard. ^ 

4. Choice 1 yd, choice kettle-rendered lard. 

. 5. Priipe steam lard. 
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The first of the above grades is lard obtained by rendering the* leaf at a low 
temperature (40“ to 50" C.); the second is rendered similarly from the black fat. 
Both these grades having been rendered at a low temperature, and not “ cooked,’^ 
do not keep well, and are therefore not used for domestic purposes, but for 
maj^arine and edible fats, which are consumed soon after manufacture. 

The third grade— leaf lard— is obtained by rendering under pressure the 
residual tissues after removal of the first grade (i), as above. The fourth grade 
— choice lard — is obtained from the tissues left after the preparation of neutral 
lard No. 2 (or an admixture of these and tissues from No. 1) by steam rendering 
in open kettles or in digesters. The last grade of edible lard — prime steam lard 
— is rendered in digesters from any trimmings not used for previous grades, and 
from other parts of the animal except liver, lungs, intestines, and part of the 
heart. 

Other non-edible grades, such as “ yellow grease,” “ white' grease,” and 
“ brown grease,” arc worked up from various parts of the animals, from refuse 
fat obtained in making edible grades, and from animals which have died. 

The non-edible grades of tallow and animal fats are chiefly employed in the 
manufacture of soap, and for the production of fatty acids for candle manufacture 
(see p. 27). The value of such fats for soap and candle manufacture depends 
to a large extent on the consistency of the soap which they will yield, or on the 
melting-point of the fatty acids, and for commercial purposes such fats are 
usually sold on the ” titre ” test (see p. 32). Certain animal oils, such as ncat’s- 
foot oil and lard oil (the liquid portion of lard), are used for lubricating, thus 
neat’s-foot oil is particularly valuable for delicate machinery, but is principally 
consumed in the leather industry as ” fat liquoring ” for manufacture of fine 
grades, such as glove leather. Lard oil is also still used as an illuminant. 

The production of animal fats such as tallow and lard is carried on more or 
less all over the world, the chief sources of exports of tallow being Australia and 
New Zealand, North America (chiefly the United States), South America (the 
Argentine Republic and Uruguay), while the United States is the largest producer 
of lard. China also exports tallow in considerable quantities. 

Figures for home production and consumption arc in most cases not available. 
In the United Kingdom the consumption of animal fats is very large, as 
considerable quantities are imported in addition to home produced supplies. 
Figures for the home production of tallows etc., in the United Kingdom are not 
available, but it has been estimated that about 100,000 tons of tallow were 
produced in 1900.* 



Shipments of 'rALi.ow (ToNS).f 

1913. 

1922. 

Australasia . . 

73*300 

62,700 

Argentina 

4^^77 • 

30,353 

Monte Video 

10,746 

8 . 974 t 

United States: 
Tallow . , 

20,970 

Oleo-oil . . 


48,837 

Oleo-stearinc 

— • 

^10,138 

Lcwkowitsch, ii. 757. 

• 

f Rtvietv Oil and Fats Market. 

1 
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The above statistics of shipments, etc., of tallow, lard, etc., from the chief 
exporting countries serve to indicate the magnitude of the export trade in these 
materials. 

The extent of the South American meat industry can be judged from the 
number of animals slaughtered during the 1921-22 season: “ Salaocro ” killings 
in the Plate, 1,152,800; “ Frigorific ** killings, 2,187,353. 

United States of America. Statistics for Lard, etc. (roNs). 


1913. lyiz. 

Hugs killed (number) 18,920,645 29,406,000 

Production of lard (ions) .. .. — 701,062 

Exports „ ,, 256,916 35L539 

Consumption ,, ,, . . . . . . — 349.523 


The largesf export of lard since 1892 is that of 1921 — viz., 398,608 tons. 


Imi'okts op 'Pallow and Otim r ,\ni.mai. Fats in 1922 ( 1 ’ons). 

I nited Kin"d(im. France, Holland. (Himany. 


'['allow .. .. .. 5^,856 

Lard . . . . . . 1 14,966 

Oleo and refined tallow , . . . -9.95'' 

Olco-margarine 

Premier jus 

Heef and mutton fat, including 
premier jus 


/» 3,301 'I 

1 3.771 J 

(grease) 

>7.74« 

(including grease) 

31,286 

26,125 

("S} 

(compound lard) 

65,318 


1 1 ,760 

r 1 2,989 

\ 7.>97 
(grease) 



7.57i 

— 

io,HiS 



In the following tabic are compared the prices of tallow in the United Kingdom 
and New York during 1913 ana 1922, together with approximate recent prices, 
and also prices of lard in Chicago. 


Average Mi 

NiiiLY Pukes Peate Paleow' C.I.F. 

Liverpool 



I'D I. 

1922. 

1924. 


Ikt'J. Mutton. 

Ikef. 

Mutton. 

March 15 /A. 


s. d. s. d. 

8. d. 

s. d. 

«. d.* 

From (per cwt.) 

34 0 34 6 

37 3 

37 0 

Beef . . 44 0 

To 

36 9 37 0 

38 6 

39 0 

Mutton 45 0 


London 'Fallow 

Pricc-s, 



• 

.s. d. .s. d. 

s. d. 

s. d. 

8 . d. 

From (per cwt.) 

0 

0 

37 9 

37 « 

up to 45 9« 

To „ 

38 0 40 0 

42 6 

41 0 

.. 49 of 

• Fine quality plate tallow, for shipment. 




t Fine quality Australiati beef tallow (homc-meltcd tallow, 4 is. 

to 478., delivered, according 

> quality). 
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North American Tallow in New York. 

1913. 1922. 1924- 

From (cents per Ib.) Si ^ 

To „ 7! 7I (March i). 

Average Monthly Prices of Prime Ste\m Lard in Chicago. 

From (cents per lb.) 97b 916 n o 

To „ „ n-6o 1150 (February 9). 

Average . . . . . . . . . . 10*60 10 85 


FISH AND MARINF ANIMAL OILS 

As fish and marine animal oils are, to some extent, alike in character and are 
manufactured under similar conditions and by similar methods, it is convenient 
to deal with both together. Although whaling and the manufacture of whale oil 
have been carried out for many centuries, the use of fisli as a source of oil has 
only become of great commercial importance during comparatively recent times. 
The modern production of tish oils has resulted from such causes as the necessity 
for utilizing surplus edible fish and waste material from canning and curing fish, 
for disposing of various kinds of fish unsuitable for consumption, and the obvious 
advantage or removing oil and water from fish and producing a material which can 
be kept without deterioration and which forms a valuable manure, and also a 
food mr poultry and livestock. 

Generally those fish having livers rich in oil, such as the cod (the liver of which 
contains about 50 per cent, of oil), have flesli almost free from oil, while fish having 
oily flesh, such as the various members of the herring family, do not contain 
much oil in the livers. 

Fisii-Livhr Oils. 

Of the commercial fish-liver oils, cod-liver oil is the most important, but liver 
oils arc produced from several other lish, such as skate, dog-fish, and sharks, and 
a good deal of liver oil from mixed livers of various fishes is sold as “ coast 
cod oil.” 

Cod-liver oil is produced in very large quantities in Norway (where the Lofoten 
Islands and Finmarkcn are the principal centres of the industr} ) and in Newfound- 
land. The early metliod of preparing oil by allowing the livers — piled up in heaps 
or in barrels — to decompose is now obsolete or practically so, and the oil is now 
produced by heating and steaming the livers in tin-lined vessels; in some cases 
oil is actually produced on the trawlers at sea, but most qf the oil is produced 
in factories on shore. In the production of medicinal cod-liver oil precautions 
are taken to use only fresh, undamaged, and healthy livers, and great care is 
taken in the production of the oil and in subsequent purification. 

Manufacture of oil for technical purposes does not, of course, entail such 
elaborate care, but is, nevertheless, carried out in Norway .and in Newfoundland 
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in modem pl^t and on very efficient lines. In the latter country the production 
of cod-iiver oil has been for some years carried out under the supervision of the 
Department of Marine and Fisheries. 

The reason for the medicinal value of cod-liver oil was for many years a 
doubtful question — a question, indeed, which has given rise to a good deal of 
research and much controversy; this question has now been definitely settled 
by the discovery of the vitamins or accessory food substances, tlte discovery of 
which is, undoubtedly, one of the most — if not the most — important in recent 
years in the science of bio-chemistry. Space will not allow more than the above 
passing reference to vitamins, but it is of interest to note that the cod-liver oil 
manufactured in Newfoundland is now proved to be of high and consistently 
constant vitamin potency.* I'his fact is a matter of distinct importance to 
British trade, as Norway has for many years held the field for medicinal cod-liver 
oil, leaving an outlet for Newfoundland oil only lor technical purposes. Although 
the demand for medicinal cod-liver oil is, to a certain extent, limited, there is no 
reason vvliy Newfoundland should not supply or help to supply this demand. 

Some idea of the magnitude of the production ol cod-liver oil can be obtained 
from the following figures: 


i’RODUcrioN OF CoD-Iavi.R Oil. 
Nor WAY. t 


H;21 1, 2^)2, 516 gallons. 

i(;22 1,774,880 „ 



\'l-\VK)U.M)LAND (rij 2 I- 22 ).| 



'I-A-poyfs to--- 

Co,! Oil. 
(Tons). 

Cud Stcurinc 
{Lbs.). 

Refined Oil 
{(,'ulloits). 

fnlied Kingdom 



49 >S 5 ^ 


C'.iivuU 

220 

.... 

12,43^ 

United Statc.s of Anicrio.i . . 

4 . <'>29 

92,569 

23 , l 1 2 

Other countries 

4 


1,832 

'I'otal 

5 >^37 

1 12,127 

4^.559 

Value 

5594 .o 9 ^> 

$3,629 

$28,265 


Fi.sh Oils. 

The production of fish oils of various kinds is considerable, tlic most important 
commercially being those derived from the herring UJlupca haretmis) and the 
menhaden (Brevoortia iyr annus). Herring oil is manufactured largely in Norway 
and Sweden, while “ fish oil ” from another species of herring [Cliipea pallast) 
and from other fish is also produced in Japan. Menhaden oil is produced from 
fish caught in enormous quantities off the Eastern coasts of the United States of 
America. Fish oil is also a product of the sardine and other fisheries of Europe, 
while in India the Madras Fisheries Department has given a good deal of attention 

• S. S, Zilva and J, C. Drummbnd, *923, 43 , 185 T. 

t Rtporf Over tern Trade Dept. I Seufoundland Customs Returns, 1921-22. 
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to the production of oil from the sardine fishery at Cannanore. Pilchard oil is 
produced in the Cornish fisheries. Salmon oil forms a by-product of the salmon- 
canneries of British Columbia. 

Since 1909 the production of fish oil and manure on the Madras coast has 
developed very considerably;* in 1920-21 there were over 600 small establish- 
ments along some 250 miles of the Malabar and South Kanara coasts, and in 
1919-20 over 20,000 tons of manure were produced, most of which was exported. 

The fish utilized is a species of sardine {Clupea lonpiceps). In most cases the 
plant used consists of small iron boiling pots heated by fire and holding only 
about I ton of fish, together with hand presses for pressing out the oil, and 
naturally the quality of oil is liable to be low, but the Fisheries Department is 
encouraging better methods, such as will result in the production of good oil. 
The (Jovernment plant at Tanur utilizes simple but more efficient plant, such as 
steam-heated pans. 'Fhe oil produced appears to be all consumed in India. 

The process ot manulacture of oil and manure from fish is essentially a simple 
one, consisting in cooking the fish so as to soften the tissues, followed by pressing 

— to remove oil and water and drying of the residue. The cooking may be carried 

out by steaming batches of fish in open vessels — of up to 5 or 6 tons capacity — 
with false bottoms, but in modern large-scale factories cooking is generally done 
by steaming in a long iron cylinder with a screw conveyer; such apparatus cooks 
the fish very rapidly and has the advantage of operating continuously. 

The cooked fish is then pressed in hydraulic or screw presses in the older 
factories; in more modern lactorics continuous presses of the expeller type 
(see p. 25) are used and appear to give a drier and less oily product than hydraulic 
presses. The water and oil pressed out are run into tanks and allowed to separate ; 
any finely divided fish (“gurry”) is separated and pressed to rernove oil. The 
aqueous lic^uid is cither evaporated and the residue added to the manure, or is 
worked up for fish glue by clarification with alum, followed by evaporation in vacuo. 

Ihe cake or “ green scrap “ Irom which the oil and water have been expressed 
usually contains about 50 per cent, of water and 6 to 9 per cent, of oil, and would 
putrify rapidly ; in order to prevent this it is either dried or treated with sulphuric 
acid. 

Drying is carried out in steam driers (especially when the material is to be used 
‘for cattle food) or by means of flue gases in continuous rotary driers. 

Acidulated scrap is either dried or used in the wet state for admixture 
with other fertilizers 


Whale Oil. 

Curiously enough, whaling f is an industry of considerable antiquity. The 
demand for whale -oil for lighting, lubricating, and other purposes was formerly 
so great and wlialing was carried on to such an extent that soijie species of whale 

• Bull. No. 13, 1921, Madras Fisheries Dept. 

f I he existing literature relating to fish oils and to wliales, whaling, and the production of 
whale oil is .scattered, not very copious, and not readily accessible, but readers will find a concise 
general article in the Bulletin of the Imperial Institute, 1714, 12 , 251, and much may be learned 
about the numerous species ol whale by a visit to the Natural History Museum, S»uth Kensington. 
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were nearly exterminated ; later» the use of vegetable and mineral oils caused a 
great diminution in the demand for whale oils, and a consequent decrease in 
whaling. 

In recent times the demand for whale oil has increased for various reasons, 
the chief of which is, perhaps, the power of converting whale oil into a colourless, 
odourless, hard fat, suitable for soap and candle manufacture, and for edible 
purposes, afforded by the process of hydrogenation. 

The discovery of new whaling “ grounds,” and the employment of safer and 
more effective modern methods of winding, initiated by the introduction in 1865 
of gun-fired harpoons, have caused a considerable increase in the whaling industry 
in recent years. 

In modern whaling the whale is approached by the whaling vessel — generally 
a small steam or motor driven vessel — and is shot by means of a bomb-harpoon 
fired from tl\e bows of the vessel; the bomb carries an explosive charge ana the 
harpoon shaft is fitted with expanding barbs. When tlie whale has been struck 
and becomes exhausted it is lanced to death and towed to the shore station for 
treatment. Such methods have rendered comparatively safe the killing of the 
more active and dangerous whales, such as the rorqual or finback whales. 

The whales arc divided into two groups: (^3) 'Fhose bearing whalebones — 
Mystacoceti ; (i) toothed whales — Odontoceti. 

The first group includes the so-called ” right ” whales. 'I'hc Greenland 
or Arctic right whale (Bahvna mysticetus) yields the longest and most valuable 
whalebone and is now extremely scarce, though other species of Balccna are still 
caught frequently. The finback or rorqual whales (Balanoptera species) are the 
most important modern sources of whale oil. 

In the second group the most characteristic is the sperm or cachalot {Physeter 
macrocephalus), 'm the huge head of which is a cavity tilled with oily ” head-matter.” 
This valuable material is baled out of the cavity and separated by freezing and 
pressing into a solid, spermaceti, and a liquid, sperm oil (see under ” Waxes,” 
p. 113), as is also the head-matter from the bottle-nosed whale (Hyperoodon 
rosiratus). Various other whales belonging to the Odontoceti are also utilized 
as sources of oil. 

The process of obtaining the oil is a simple one : the blubber is removed from 
the whale* by cutting and by pulling off in strips by means of a wire rope attafched 
to a winch; it is then cut up m small pieces in blubber-cutters and transferred by 
conveyers to steam-heated vessels in which the oil is boiled out. The flesh also 
furnishes some oil, and all the residual tissues from boiling out the oil are drained, 
dried, and sold as manure, as arc also the bones after grinding. 

Fresh whale meat is suitable for human consumption, and large amounts are 
used in some countries— €.^., Japan— while attempts arc said to have been made 
to can whale flesh and to use it for manufacture of meat extract. 

Oils produced from the blubber of different species of whales are mixed and 
sold under various grades according to quality; the grades vary from clear, almost 
white oil, No. 0, to very dark brown, viscous, evil-smelling oil, the difference 
in character being due to such causes as faulty preparation and to the use of 
flesh as well as^blubl^er. 
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The world’s most important whaling station is the island of South Georgia, 
this is a dependency of the Falkland Islands, the Government of which controls 
the whaling industry in these regions. The South Georgia whaling industry* * * § 
commenced about 1906, assumed important dimensions in 1908, and has remained 
the most important whaling station since that date. The following table shows 
the extent or the whaling industry in these regions: 


Annual 

Average. 

1909-KJ14 

1920 . . 

1921 .. 

192J (seal oil) 


Vessels 

Whales 

Caut^ht. 

Avcrat>e Number 


Oil. ■ 

Value 

{£)■ 

Employed 
{J\ umber). 

Barrels of 

Oil per Whale. 

Barrels. 

Tons\ 

{Approximate). 

42 

8,314 

36-57 

304,002 

SSAlo 

822,45 a 

43 

5. -’47 

48-84 

256.252 

46,600 

2,748,852 

48 

8.520 

45-05 

383.816 

69,800 

i.5594(>7 

— 

— 


2,401 

44 

— 


In 1915 the enormous demand for all oils led to an even higher output of 
oil- -558,805 barrels - nearly 12,000 whales being caught. 

Of the various companies engaged in tlie South (Georgia whaling industry 
some are British, some Nonvegian; ()ractically all the hands employed are, 
however, Norwegians. The South (K'orgia whaling industry is receiving 
careful attention from the (iovernment, and an extensive scheme of research 
has been inaugurated. Whaling is also controlled by the issue of licenses, by a 
“ close season,” and by various regulations forbidding the killing of immature 
whales or of whales with calves, and also enforcing the utilization of the whole 
carcase in order to prevent waste. 

Other wdialing stations within the Empire arc situated in South Africa and 
in New Zealand, The South African whaling stations are in Natal at Durban, 
and also in the Cape Province at Iloeiljes, Saldanha and Salamander Bays. 
In 1921 the Natal whaling industry was carried on by three firms employing 
seventeen vessels and over 700 men; 1,071 wiiales were killed, and the produc- 
tion of oil, etc., was as follows :§ 


Oil 

Whalebone 
Fertilizer 
Foiled bone 
FiniuMS . . 


Tons . 



'54.535 


350 

2447 

24,647 

1.045 

8434 

27 

834 


In 1919 and 1020 the following quantities of whale oil and other products 
W'cre obtained in the Cape Province:!! 

• Report Interdepartmental Committee on Research and Derelopmcnt in Dependencies of Falkland 
Islands, 1920, C'nul. 657 

f Assuming 5 5 barrels to i ton. 

I These values are conventional customs valuations onK . Value of oil in Europe decreased 
about 60 per cent, in 1921. 

§ S. Afr. Journ. Industries, 1022, 5 , 404. 

II H, J. Van den Byl and J. D. Gilchrist, Afr. Journ, Industries, 192J, 6, 54). 
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1919. 

1920. 

VVhalM killed . . 



6()0 


j Gallons 

453 . 5 T‘ 

1 >739.255 

Whale oil 

Tons 

1 ,860 

7,160 


I Value U) 

52.093 

233.^^79 

Manure 

f I'ons 

* “ lvalue a) 

^345 

r 8 ,.j 2 S 

2,035 

2.1.720 

Whalebone 

f Tons 

4 ‘ 

>4 


\ Value (/;) 

4 . 7«3 

524 

** Residue ” 

/ 'Ions 
\ Value (,(;) 

14S 

4.725 

43 « 


In 1919 more than five-sixths of the manure anil over half tlie “ residue ” 
was shipped to Mauritius; in 1920 a little over one-half the manure was shipped ’ 
to the United Kingdom, and over one-third to Mauritius. In botli these years 
the bulk of the whale oil was shipped to the United Kingdom. 

According to a recent article on the whalin^^ industry of South Africa^ only 
four whaling stations were in operation during 1922, when the following amounts 
of oil were produced: 


Cape Province (about ) 

Whale Oil 
(liarreh). 
15.000 

Saldanha Hay 

'9.655 

Natal Province 

22,500 

,, ,, 

3,700 

Total 

60,855 


In 1922, 16,620 tons of whale oil, valued at ^^447)^33, were exported from 
Cape Town. 

'riic authors of the article mentioned above point out that, in spite of legisla- 
tion, there is really ver}^ little control of whaling olf the South African coast, 
and they consider that steps should be taken to prevent damage to the industry 
whicii is likely to occur from indiscriminate whaling, regardless of season, size, 
or number of whales killed. I'he authors quote, in support of their advice, 
the fact that sealing on the South African coast was formerly carried on indis- 
criminately to such an extent that the industry became practically valueless, 
but that since it has been controlled by the Government sealing now affords a 
large and steady revenue. 

The whaling industry connected with New Zealand is of minor importance, 
and only two or three stations have been in operation in recent years. In 1921-22 
stations at North Auckland dealt with forty whales and produced 18 1 tons of 
oil and 40 tons of bone dust (value £8,000); at Marlborough 181 4 on.s of oil 
were produced (value £4, 063).* 

The exports of whde oil from New' Zealand (to Australia) amounted to only 
22,365 gallons (under 100 tons) in 1922.! 

In IQ12-13 a number of samples of seal, sea-leopard, and penguin oils were 
obtainea in Adelie Land by thy Australasian Antarctic Expedition; these were 

New SkaUmd^ ear Book y 1923 f Blue[Booky 1^22 
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examined later at the Imperial Institute’’^ and found to compare favourably in 
most cases with commercial blubber oils, and it is possible that the Antarctic 
regions may become in the future a commercial source of such oils. 

Whaling is also carried on around the Faroe Islands and Iceland, off the 
shores of Norway, and to a small extent off the Shetlands and Hebrides and west 
of Ireland. The whaling industry is of some importance in Japan, the Azores, 
Argentina, and Chile (see Part II.; United Kingdom’s statistics). In 1912-13, 
1,107 whales were killed and worked up in the four whaling stations in British 
Columbia, and a station was also in operation at Seven Islands in the Gulf of 
St. Lawrence, Quebec. The total export of whale oil from Canada in 1912 was 
2,422,845 gallons, in 1913 1,618,327 gallons. In the United States the whaling 
station at Tyee, Alaska, produced 250,200 gallons of oil in 1911. 

The world’s annual prodiictionf of whale and fish oils has varied from 
76,400 barrels in 1906 to 805,000 barrels in 1913; in 1922,653,000 Jbarrels were 
produced, equivalent to about 118,000 tons. 

It is practically impossible to arrive at details of the Empire’s production 
and requirement of fisn and allied oils on account of the fact that these oils 
arc not generally specified separately in the various statistics. The previous 
figures for whale oil show that this is principally produced within the Empire, 
though largely by non-British labour, while cod-liver oil is also an important 
product in Newmundland. Fish oil in some quantity is also produced in the 
United Kingdom at various fishing ports. 

Fish and allied oils arc generally of low price compared with other oils, but a 
good demand exists for such oils, at any rate for those of good quality. Some 
indication of demand is evident from the importation of over 16,000 tons by 
the United States of America in 1922, when it is considered that very large 
quantities of menhaden oil arc produced on the Eastern American coast. 

No attempt has been made here to give detailed figures relating to fish meal 
and fertilizer produced as a result of the production of fish and whale oils, but 
owing to the enormous and increasing demand for fertilizers of all kinds all 
'over the W'orld there is no difficulty of disposing of such material. 

The chief demand for thcvse oils within the Empire is that of the United 
Kingdom (see Part IE). France, (iennany, Holland, and the United States are 
all important consumers. 

Imi'okts, iqzz (Tons). 


United Kingdom 

France 

Gcrrnany 

Holland 

United States of America 


f W hale oil 
\ Fish oils 
/ Whale oil 
\ Fish oils 
W hale and fish oils 
Whale oil 
/Whale oil 

\Cod and cod-liver oils 


28,387 

4.8<j2 

IsSf) 

6.873 

62,621 

15,872 

16,674 

6,058 


The higher grade oils arc undoubtedly suitable for the production of hardened 
edible oil, as they may be completely deodorized. Against the use of high-grade 


• Bu//. Imf>l, Inst., 1818, 16 . 140. 
t Review Oil and Fat Markets, Thornett and Fchr. ^ 
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whale oil for this purpose there can be no valid objections, as such oil must 
of necessity be prepared from fresh material by efficient and cleanly methods, 
not differing appreciably from those employed in the manufacture of other 
edible animal fats such as lard. 

Various species of seals and sea-lions also yield considerable amounts of oil 
from the blubber, and porpoises and dolphins also yield oil. 

A large bulk of the fish liver, fish, and marine animal oils appearing in com- 
merce finds a market in the leather industry for leatlier-dressing and currying 
and also for the manufacture of chamois or “ wash ’’ leather; large quantities 
are also employed in “ batching ” jute and other fibres. 

Wffiale oils are also used to some extent for illuminating and lubricating, 
and both whale and fish oils are hardened for use in soap and candle manufacture. 

The price of whale oil varies, of course, with the grade. No. o/i was sold 
in the Unite’d Kingdom during 1013 at from [2\ to £22 10s. per ton, and in 
1922 at /30 10s. to ^(^35 los. 'Fhe following are prices in Janviar}^ 1924, for 
various mh and marine animal oils: 

Per (Uvl. in 


Oil. 

Mitrhf!. 

lUirteh Ex Wharf. 



S. ( 1 . s. d. 

Whale, " filicrecl pale ” . . 


3b () to 4O 0 

,, “ liltcrcd brown ” 


34 0 „ 35 0 

Sperm oil, “ refined .Sontliern 


0 „ 34 0 

Cod, “ Enc;Ii,sh coa.st ” . . 


.l .S d .. 

Seal oil, “ filtered ” 


yz ti ,, 3K 0 

Wlnilc, “ (.'rude No. i " . . 

(ila.UAV 

3 b b 

,, “ Crude No. z" . 


3 .i 

,, “ Crude .\o. • 


31 b 

,, “ Crude No. 4 • 


30 0 

Herring, “ dark to brown ” 


23 0 „ 28 0 

Cod, “ coast ” 


0 

0 

,, " Newfoundland ” 


• 1.3 0 


WAXES 

.GENERAL CLASSIFICM'ION, SOURCES, AND USES 

The term wax is applied somewhat loosely to a variety of products of similar 
appearance and physical character, but differing somewhat widely in chemical 
nature and in origin. 

Speaking broadly, the waxes of vegetable origin (e.j^., carnauba wax), of insect 
origin (e.g., beeswax), and of animal origin (e.g,, spermaceti) consistlargely of 
esters of the alcohols of high molecular weight with the higher fatty acids, while 
oils and fats are esters consisting of glycerol combined with fatty acid. 

Beeswax, for example, consists largely of myricin, the palmitic acid ester of 
melissyl alcohol; carnauba wax, of myricyl cerotate; and spermaceti is composed 
chiefly of cetyl palmitate. The term wax is also applied to various products of 
mineral origin — such, as paraffiaw'ax (derived from petroleum and composed of 
hydrocarbons) and montan wax (derived from lignite and composed largely of 
fatty agids)— with wTiich it is not proposed to deal in the present volume. 
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The value of waxes in various branches of technology depends rather on 
their physical properties than on their chemical characters, their power of being 
readily moulded when softened by heat and of furnishing a brilliant polish being 
important features. 

Waxes arc used largely in the manufacture of polishes for wood, leather, 
floorcloth, etc., in various compounds for electrical insulation, and for candle 
manufacture. 


VEGETABLE WAXES 

Waxes occur in a number of plants, generally as a thin coating on the surface 
of the leaves or stems of plants growing in dry, hot climates. The only vegetable 
waxes of appreciable commercial importance arc carnauba wax and candelilla 
wax, though sugar-cane wax has been produced on a commercial scale in recent 
years, and several other vegetable waxes, such as raphia wax, esparto wax, have 
been made in small quantities and investigated. Vegetable waxes, with the 
exception of sugar-cane wax, are not produced in any part of the British Empire. 


Carnauba Wax. 

This is obtained from the leaves of a South American palm {Copernicia 
cerifera), ^x\(\ is the most important commercial vegetable wax. It occurs as a 
thin coating on the leaves; these are cut before they are fully opened and dried 
in the sun, after which the wax is scraped and brushed off, melted over boiling 
water, and cast in blocks. Carnauba wax is particularly valuable on account 
of its high melting-point and brilliant polish, and is used in candles, polishes, 
paper varnishes, phonograph records, and electric cable coverings. It is shipped 
from Brazilian ports such as Pernambuco and Ceara, chiefly to the United States 
of America and the United Kingdom and to (icnnany. The exports of 
carnauba ^vax are on a considerable scale; in iqi^ about 3,807 tons, in 1919 
6,171 tons were exported from Brazil. 

Attempts have been made in the past to induce planters in other countries 
to take up the growing of the carnauba palm, but these do not appear yet to have 
led to any definite results, Ex{x*rimcntal cultivation in Ceylon have given 
satisfactory results, and it is said that production of wax wall commence shortly.* 

Various commercial grades of the wax (differing in colour, appearance, and 
freedom from impurity), such as “ yellow prima,” “ grey fatty,” “ grey chalky,” 
as well as bleached yellow wax, appear on the market. 

AnotJipr palm, Ceroxylon andicola, which occurs in certain parts of South or 
Central America — e.g., Coiombia+ — yields a very similar wax, but does not 
appear to be exploited commercially on any appreciable scafe. 

Prices of carnauba wax, London, March, 1924, per hundredweight, yellow 
prime, £11; grey fatty, £6 5s.; chalky, £6. 

• Oil and Colour Tradrs Journal,- 1^24, 65 , 66a. 
t Bull. Impl. Inst., 1917, 16 , 182. 
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Sugar-Cane Wax. 

The refuse filter-prcss-cake obtained in cane suG;ar manufacture contain a 
hard wax derived from the surface of the cane. The press-cake contains wax 
varying from as little as 2 per cent, to as much as 17 per cent.; according to 
Clacher,* in Natal the dry press-cake generally contains about 14 per cent, 
of wax, which is more than is found in the press-cake in most other sugar- 
growing countries. 

The extraction of this wax from the press-cake by means of solvents has been 
carried out on a commercial scale for some } ears past — for example, in Natal — 
and wax has appeared on the European markets. 


Cape Berry Wax. 

Thi.s “ wax ” is derived from the fruits of various species of Myrica (myrtles) 
in South Africa, and has been produced and exported in small (juantitics in the 
past. 

In recent years no interest seems to have been taken in this material —e.g., 
in 1922 there was no export, in 1921 only 150 pounds. It is really a hard fat, 
not a true wax; it would undoubtedly sell readily if placed on the market in 
quantity in good condition. 

Candelii.ea W \x. 

I’his wax is obtained from plants of the Natural Order Euphorbiaccju (Pedil- 
anthus pm'onis'and Euphorbia anti^philitica), growing in Northern Mexico and 
Southern Texas. In recc'Ut years j airly considerable cjuanlities ol’ this wax have 
been produced by steaming the shrubs or even by extraction with solvents. It 
is a hard brittle wax, resembling cariuiuba wax in many respects, and is used in 
America and also in Europe ior himilar purposes to those for which carnauba 
wax is employed. 

Other VECETAiiLE Waxes. 

Attention has been called from time to time to various other waxes of vegetable 
origin, the leaves of the raphia palm [Raphia Ruffia), the source of gardeners’ 
“ bass,” are coated w ith a wax similar to carnauba wax,f but the cost of producti/)n 
of the w'ax is probably too high to allows of its commercial exploitation. 

An Australian plant, the ” cane ” or “ bamboo ” grass, (Uyeeria ramigera, has 
been shown ^ recently to afford a similar wax, while attempts have been made to 
recover wax from t[;)e waste liquors obtained in converting esparto grass (Stipa 
tenacissima) into paper pulp. 

• Intcrnl. Su^ar Journal, 1916, 18 , 23. 
f Bull. Economique de Madat^ascarf 1906, 6, 48. 
i Journ. Soc. Chem. Ind., 1922, 41 , 372 t. 
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INSECT WAXES 

Beeswax. 

Beeswax is derived from the comb of various species of bee, either wild or 
domesticated. In the modern methods of bee-keeping as carried out in most 
civilized countries production of wax is small, as the object is to produce as much 
honey as possible; for this purpose box-hives are used from which the full comb 
is removed, and the honey separated by a kind of centrifugal machine, the empty 
comb being then returned to the hive, while a good deal of honey is also sole! in 
the comb. 

The demand for beeswax is, therefore, met chiefly by supplies obtained from 
wild or semi-wild bees in tropical countries. I'airly large supplies of beeswax 
are exported from various parts of the British Empire, particularly the African 
Colonies and India. In Uganda bee-keeping and production of wax have been 
encouraged, and native instructors are employed, with excellent results. 

The methods of obtaining beeswax from comb are very simple and can be 
carried out readily by natives once the necessity of observing certain details is 
recognized. Ihe process consists essentially in removing honey from the comb 
by draining or even by squeezing by hand, the comb is then melted at a low 
temperature, when impurities such as dead bees, “ brood ” (cocoons), are easily 
removed by straining the wax. 

A simple means ot melting the wax w’hich is commonly employed in several 
countries is by means of a “ solar wax extractor’’; this is a wooden box with a 
double glazed lid-somewhat resembling a garden frame for raising delicate 
plants and seedlings the comb is placed inside on a sloping metal tray provided ’ 
with a gauze strainer; on exposure to the sun the wax readily melts and runs into 
a vessel below the tray, by this means wax of excellent quality is easily prepared. 

Another simple method consists in melting the comb in hot water, when the 
melted wax rises to the surface and any honey is dissolved. The wax is then 
allowed to cool and solidify, when the solid impurities which are on the under 
surface can be scraped off and the bulk of the wax purified further, if necessary 
by remelting over water and straining. When “ brood ” comb, containing 
cocoons, IS treated the comb should soak for about twenty-four hours in order 
that the fibrous cocoons may be tlioroughly wetted and so rendered incapable of 
absorbing the melted wax. ^ 

There are several obvious variants of these simple processes, such as placing 
the comb in a canvas bag under hot water, or pressing out the wax from the comb 
in a steam or hot-water heated screw-press, but anyone with a little ingenuity 
can improvise a satisfactory method adapted to local needs and available materials 
The great point to keep in mind is to melt the wax at a comparatively low tempera- 
ture, and never to melt by direct heating in a vessel over a fire, 6ut always in a vessel 
with water; this latter point is not always emphasized in instructions on rendering 
beeswax, but it is W'ell knowm to those engaged in beeswax refining, and the 
authors can testify from their own experience; how easily the colour of pale 
beeswax is darkened bv “ dry ” melting, even when such melting js done at low 
temperature in perfectly clean vessels. • 
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The mcl^ purified wax is finally poured into moulds and allowed to set. 

Some little space has been expenefed in giving even the above brief sketch 
of the preparation of beeswax, but beeswax b a vJuable product for which there 
is jgencrally a good demand, and its production b a minor industry eminently 
suited for native labour in many parts of the Britbh Empire. 

Unfortunately, civilization has distributed widely such products as paraffin 
wax, stearic acid (in the form of candles), and rosin, and these are all liable to 
used as adulterants of native prepared wax. In some countries — notably India— 
adulteration of beeswax either by native producers or by middlemen b common, 
and every effort should be made to prevent such adulteration, particularly in 
countries where efforts are being made to foster and increase the production of 
beeswax. Indian* and certain other colonial beeswaxes differ somewhat in 
character from European beeswax. 

Beeswax b employed largely in the manufacture of various kinds of polishes 
for leather, wood, and other materials, and is also employed in candle manufacture, 
though paraffin wax candles have largely replaced beeswax candles except for use 
in church ritual. 

Decolorization or bleaching of beeswax, in order to produce white or pale 
coloured wax, may be effected, in many cases, by exposing thin shavings of the 
wax to air and light, but some kinds of wax require more drastic treatment by 
chemical bleaching agents. 

Prices of beeswax in February, 1924, were as follows: Jamaica, los. to 
/y 15s.; Madagascar, ^^4 15s. to Mogador, 15s. to £4 18s.; East 
Indian yellow-white, ^£4 to los.— per hundredweight. 

Insect Wax. 

This b produced by Coccus ceri ferns Fabr. or Coccus pela Westwood, an insect 
which is propagated in Western China in a somewhat similar manner to that 
employed with the lac insect in India. Trees of a species of ash are inoculated 
with the insects, which are found on another species of tree in a district some 
200 miles from that in which the wax is actually produced. About three months 
after inoculation the branches are covered by a layer of wax about J inch thick; 
these branches are collected, the majority of the wax is removed by hand and the 
remainder by boiling with water. Although produced in large quantities in 
China it b largely consumed in China and Japan for candles and polishes and for 
sizing paper and fabrics, and is not exported to Europe in any quantity. It b 
a true wax (not a hard fat) consisting largely of ceryl cerotate (CaeHw-CMHjiOj). 

ANIMAL WAXES 
Spermaceti and Sperm Oil. 

Spermaceti b a hard wax and consists very largely of cctin— i.e., cetyl palmi- 
tate; it occurs largely in the head-matter of the sperm whale {Physeter macro- 
cephalus). Cetin b alw present in the head-matter of the bottle-nose whale {Hyper- 

► And^t, 1922, 47 , 246; BuU.-Impl. Inst., 1922, 20 , 155. 

IX. 



114 OILS, FATS, WAXES, AND RESINS 

oodon rosiraius)y and in dolphin and shark-liver oils. It appears to be the general 
custom to mix the head-matter and the blubber oil of the sperm whale and to 
remove the spermaceti by freezing and pressing, the li<juid portion being sperm 
oil and the solid spermaceti. The crude spermaceti is purified by melting 
and boiling with dilute caustic soda solution. Spermaceti is a hard, white 
lustrous wax, and is employed in candle manufacture and in cosmetics. 

Sperm oil must be regarded as a liquid wax, and not a fatty oil, as it does not 
consist of fatty acid esters of glycerol (glycerides), but of esters of fatty acids with 
other alcohols; the exact nature of these alcohols is not yet known thoroughly. 
Several grades of sperm oil are made, such as “ winter sperm oil,” “ spring sperm 
oil,” and “ taut pressed oil,” differing chiefly in the temperatue at which they 
congeal according to the pressure and temperature employed in removing the 
spermaceti. Sperm oil is a valuable lubricant for spindles and light machinery, 
as it does not ‘ gum,” and also because its viscosity is not greatjy affected by 
temperature. 


RESINS 

CLASSIFICATION, SOURCES, AND USES 

The various resins of commerce are exudations from trees — shellac, an insect 
product, being an important exception. The constituents of resins are very varied 
and belong to many different classes of chemical compounds, which are, in some 
cases, comparatively little knowm owdng to the great difficulties in separating them 
and obtaining them in pure condition. The chemistry of resins cannot be dis*- 
cussed here. A summary of this subject will be found in J. J. Morrell’s Varnishes 
and their Components^ ^923* Commercial resins are often popularly termed 
” gums ” or ” varnish gums,” owing to the fact that they outwardly resemble 
gums in appearance. This looseness of nomenclature is to be deplored, as resins 
are entirely different in behaviour and character from the true gums, and a few 
simple tests serve readily to differentiate them. 

True gums either dissolve in water and form a viscous liquid, or swell up and 
form a jelly: resins are insoluble in water; and when held in a flame resins melt 
and burn readily, while ^ms char and give off a smell like that of burnt sugar. 
Gums are insolul^le in alcohol or spirit of turpentine, while resins are soluble or 
partially soluble. Resinous exudations from trees are sometimes wholly or almost 
wholly resinous; in other cases they are oleo-resins or mixtures of resin and volatile 
oil — e.g.^ the oleo-resin from pine trees — the source of rosin and turpentine 
(see p. 1 15); and in others oleo-gum-resins containing resin, gum, and volatile 
oil — e,g., myrrh. 

A resin should give a brilliant coating when applied to a smooth surface in 
solution in some volatile solvent such as turpentine or alcohol. This coating 
should dry rapidly, and when dry must be smooth, transparent, and hard, and must 
hot deteriorate appreciably on exposure to air and light. The more nearly colour- 
less the resin is the better, ancl the varnish made with it should not discolour 
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I with age. The chemical character of the resin is also a matter of importance — 
for example, colophony or rosin is largely composed of organic acids, and its 
uses in certain directions ate thereby limited; roughly speaking, inertness in the 
chemical sense is one of the chief essentials of a resm. 

Resins are chiefly employed in the manufacture of varnishes, enamel pamts, 
and lacquers. Varnishes consist of solutions of resins in some volatile solvent 
(chiefly turpentine);- oil varnishes contain drying oils such as linseed oil as well; 
while enamel paints are made by mixing pigments with drynng oils together with 
resin to impart brilliance to the surface. Lacquer is the term generally employed 
in connection with spirit varnishes made by dissolving shellac in alcohol, but the 
term is loosely applied to other preparations. Resins — kauri copal — are 
also employed in the manufacture of linoleum, while rosin is largely used for the 
manufacture of rosin soap (a common ingredient of cheap soaps), and also for 
sizing paper; shellac is largely used in the manufacture ot gramophone records. 
Various resins — particularly the cheaper kinds, such as rosin — find uses in different 
minor manufactures. 

The chief resins of technical importance arc colophony or rosin, shellac, 
copal (including “ kauri ”), and dammar, while sandarac, acaroid, mastic, benzoin, 
are of minor importance ; oleo-rcsins, such as elemi, Venice turpentine, and Canada 
balsam, are also used to some extent (generally to aid in the solution of hard resins 
and to impart flexibility to the varnish film). Resinous products, such as dragon's 
blood and gamboge, arc only of importance as colouring agents, while such 
materials as myrrh and frankincense are only used in pharmacy or on account 
of their pleasant odour in perfumes or in making incense. 

. The commercial resins are, in some cases, recent exudations from living trees; 
in other cases— certain kinds of copal — they are “ fossil ” resins dug up from 
the soil and produced by trees no longer existent; the “ fossil " resins furnish 
harder and more durable varnishes than resins from living trees (sec “ Kauri "), 
and are consequently much more valuable. 


ROSIN AND TURPENTINE 

Rosin is produced from the exudation obtained by “ tapping ” or “ bleeding ” 
various species of pine trees. The exudation (commonly termed “ gum ” in 
America, gemme in France) is an oleo-rcsin — i.e., a mixture of resin and 
volatile oil — and is separated by distillation into its two constituents, the resirt 
(commonly called rosin or colophony) and turpentine. 

Although turpentine is a volatile oil, and therefore does not fall within the 
scope of the present volume, it is proposed to deal with it here, because both rosin 
ana turpentine are produced from the same source and in the same process, and 
also becau^ turpentine is a material of considerable importance to certain users 
of oils — viz., manufacturers of paints and varnishes. Further reference to 
turpentine will also be found in Volumes VI. and VII. of this Scries. 

The bleeding ” of. pine trees for gum ” is undoubtedly an industry of 
considerable antiquity^ the crude ‘‘ gum ” or tar or pitch produced from it 
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having been used for caulking ships. An early reference is to be found in a 
manuscript dealing with products obtainable from Virginia in i6io; turoentine 
and rosin are recorded to have been made in North Carolina in 1783, while pitch 
and tar had been produced since 1700. 

The world’s supplies of turpentine are chiefly obtained from the more 
southerly parts of the United States of America and France, America producing 
about 75 per cent, of the total, while the greater part of the remainder is obtained 
from the coastal regions of south-western France. 

In America the chief source of turpentine and rosin is the southern long-leaf 
pine {Pirns palustris)^ while the Cuban or “ slash ” pine (P. caribbea or hetero- 
phylla) and other species are also used; in France in the departments of Landes 
and Gironde turpentine is obtained from the maritime or cluster pine (P. 
maritima)\ in Northern Italy from the stone pine (P. pinea)\ in Greece and 
Algeria from the Aleppo pine (P. halepensis)\ in Austria from the black pine 
(P. laricio austriaca); in Central Germany, Poland, and North Russia from the 
Norway pine (Scotch fir, P. silvestris); in Mexico and Central America from the 
Mexican white pine (P. ayacahuite)\ in Japan from the Japanese black fir (P. 
Thunbergii); while in recent years in India the chir pine (P. longifolia) and the 
Himalayan or Bhotan pine (P. excelsa) have been worked for turpentine and rosin. 

In the United States; Florida, Georgia, Louisiana, and Alabama are the 
most important producers. 

In addition to the turpentine obtained from the gum,” a good deal of 
turpentine is also now obtained from stumps and fallen and dead trees by dis- 
tillation, some 10 per cent, of the total turpentine produced in the United States 
being obtained from these sources, while a good deal of turpentine is made ip 
this way in Russia, Finland, Norway, and Sweden. 

There are two methods of obtaining the crude “ gum ’’ from the trees — viz., 
the Box and Cup systems. In the box system* a cavity is cut by means of an 
axe near the base of the tree trunk; generally the box is about I2 to 14 inches 
wide, 7 inches deep, and 3J to 4 inches from back to front, and holds about 
3 pints. Above this box the tmnk is subjected to periodical “ chipping,” or 
removal of strips of bark and wood throughout the season; in America the 
season lasts from March to October or November, and the trees are chipped 
about thirty times. On the larger trees several boxes are generally worked. 
The crude gum is taken from the boxes every three or four weeks, being removed 
from the boxes by means of a flat trow'el-shaped tool or dipper, and is collected 
in buckets and transferred to barrels for transport to the stills. At the end of 
the season the ‘‘ gum,” which has solidified on the chipped surface owing to 
partial evaporation of turpentine, is scraped off and worked up; ” scrape ” gives 
a lower yield of turpentine and a darker rosin on distillation than the ” gum ” 
dipped from the boxes. 

After the fourth season the worked face of the tree generally reaches to about 
8 feet, above which it does not pay to work, and a new “ box ” is therefore made. 
The crude “ gum ” or “ dip ” from the boxes usually contains about 15 per cent. 

• An excellent account of the industry is to be found in " The Nava^ Stores Industry,’* 
V\S. Dept. Agrk. BulUtin^ 239. 
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of water and trash (chips) and 18*5 per cent, of turpentine. “ Scrape ” contains 
about 10 per cent, of trash and 10 per cent, of turpentine, the remainder being 
in both cases rosin. 

Owing to the fact that the box system has many disadvantages, such as damage 
to the tree, loss of gum," and danger of fire, the use of cups made of metal or 
clay, together with gutters or aprons to guide the flow of" gum," was introduced 
into France many years ago, and has now almost entirely superseded the box 
system; in the United States also cup and gutter systems have very largely 
replaced the box system, and experiments made in 1902 proved conclusively 
that the yields and qualities of both turpentine and rosin were better from cups 
than from boxes. 

The advantage of the cup system is that the cups can be easily moved up the 
tree, so that as chipping of the face rises the " gum " need not flow so far as in 
the box system, consequently the cup system gives less " scrape " than the box 
system. 

The distillation of the crude " gum " is generally carried out on very simple 
lines. Large fire-heated copper stills, 500 to 1,000 gallons capacity, are used, 
connected to a water-cooled copper coil-condenser; the gum is heated care- 
fully in the still to avoid frothing, a thin stream of water being admitted during 
distillation to supply the necessary steam. The yield of turpentine is from 
16 to 22 per cent, of the original weight of dipped " gum " treated. I'hc turpen- 
tine passes over with the water and separates on standing; it is then poured 
directly into 50-gallon barrels. The rosin remaining in the still is drawn off at the 
end of the run; and in order to separate chips of w^ood and other solid impurities, 
the melted rosin is strained through screens, the last of which is covered with 
cotton batting, and is finally run into barrels holding about 450 pounds. 

At times when rosin has fetched a high price, it has been extracted by solvents 
from the chips and other resinous material obtained from the stills. 

In some countries — e.g., in France — the crude " gum " is often subjected to 
processes of purification before distillation. The " gum " is heated carefully in 
open — or preferably in closed — pans until liquefied ; bark and chips are removed 
by skimming and straining, ana the clear melted gum removed from any dark- 
coloured water and sand at the bottom of the pan. In this way a rosin of higher 
^rade is obtained than would be possible by direct distillation of the untreated 
‘ gum " containing bark, etc. 

A certain number of steam-heated stills are employed — in France, for example 
— and these are undoubtedly capable of giving turpentine and rosin of better 
quality than the simple direct-heated stills; the steam-heated stills are, however, 
more costly to instal and to operate. 

Freshly distilled turpentine consists of various closely related unsaturated 
hydrocarbons knowif as terpenes (CioHi^), together with small amounts of 
oxidized substances derived from the terpenes. American turpentine generally 
contains 80 to 85 per cent, of a-pinene, which is dextro-rotatory; French turpen- 
tine contains laevo a-pinenc; while various other terpenes have been isolated 
from turpentine. • * 

Tlirpcntine^is chiefly used as a thinner in paints and varnishes, for which it 
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is particularly suited owing to its solvent powers, its ready volatility- and capaaty 
of absorbing oxygen.* Smaller quantities are also employed in the preparation 
of various wax polishes and in pharmaceutical preparations. Turpentine is 
also employed in the manufacture of terpineol and terpin hydrate, and forms 
the “ raw material ” in the manufacture of synthetic camphor. Various minor 
uses for turpentine are found in calico-printing, printing ink, sealing wax, etc. 

Turpentine is carried in barrels (generally white oak) or steel drums, and 
frequently in railroad tank wagons in the United States of America. As turpen- 
tine readily penetrates dry wood, the barrels should be “ glued -f.e., coated 
internally with a thin coat of glue; when placed in iron containers discoloration 
is likely to be caused by the action of small quantities of acids (formed by oxida- 
tion or the turpentine) on the metal; tank cars, therefore, are usually painted 
inside with a sncllac (in alcohol) paint. As turpentine is an expensive material 
(see p. 1 19) adulteration w^ith light petroleum or with benzene is not at all un- 
common. 

Rosin or colophony is a soft transparent resin varying in colour from nearly 
white to very dark red-brown according to its source and the care taken in pre- 
paration. Rosin consists largely of organic acids, the chief being abietic acid, 
and consequently combines with bases to form soap. The soda soap prepared 
from rosin is largely used in the cheaper grades of soap, while several of the 
metallic soaps, such as those of lead, manganese, and cobalt, are largely used in 
paints as “ driers ” to increase the rate of drying of the paint. 

Rosin is also largely employed in paper sizing; a rosin soap is added to the 
pulp in the beater and is then precipitated by adding a solution of alum; on 
calendering the paper on hot rollers a smooth polished surface is produced. The 
lime soaps are also used in the manufacture of solid lubricating greases, such as 
wagon grease. 

Rosin is employed in the manufacture of the cheaper varnishes; prepared 
from untreated rosin alone, these arc somewhat easily scratched and deteriorate 
rather rapidly. Varnishes of better quality are, however, furnished by zinc 
resinate or by esterihed rosin or “ ester gum ” (i.e., rosin which has been heated 
with glycerine to convert the free acid into the glycerol esters of the acid). 

Rosin is also used in linoleum, sealing wax, brewers’ pitch, printing ink, 
pharmaceutical preparations, and for various other minor purposes. 

On distilling rosin, particularly the lower grades 01 dark colour, various 
fractions are obtained, the lowcV boiling fractions are employed as solvents, 
while the heavier fractions are used in printing inks and lubricants. Lamp- 
black of excellent quality is made from rosin oil and used in the preparation of 
Indian ink and certain printing inks. 

It would be almost impossible to give any useful estimate of the world’s 
total production of turpentine and rosin, but the following figures for production 

• Various substitutes for turpentine, such as readily volatile petroleum distillates (“ white spirit *’)» 
are used for these purposes, and more recently hydrogenated derivatives of naphthalene, such as 
** tetralin,” have been introduced, 

f A good flexible coating is made by glue (20 lbs.), water (8 gallons), bor^ (I lb.), glycerin 

(f lb.). 



RESINS 119 

in the United States, which produces some 75 per cent, of the total, and for 
France, the next important producer, arc of interest : 

1010-19J0. 


Rosin,* barrels, 500 lbs. 
Turpentine,! 50-galIon 


Rosin 

Turpentine 

The largest exports of rosin from the United States in 1921 were those to 
the United Kingdom, 212,692 barrels; the Argentine, 158,330 barrels; and 
Germany, 137,868 barrels. The largest exports of turpentine were as follows: to 
United Kingdom, 4,423,954 gallons; to Germany, 1,032,746 gallons; to Canada, 
,952,156 gallons; to Netherlands, 863 ,436 gallons; and to Australia, 338,177 gallons, 
Of tne exports, of rosin from France in 1922, 10,143 metric tons went to the 
United Kingdom, 11,678 to Germany, and 3,681 to Australia. 

American rosin is graded according to colour as follows: W.W., water white; 
W.(/., window glass from “ virgin dip ”; N., extra pale; M., pale; K., low pale; 

good; H., No. i; F., good No. 2; E., No. 2; D.,good strain; C., strain; B., 
common strain; A., black. The best French rosin (window glass or verre-^- 
vitre) is purified rosin bleached by exposure to light. 

Prices of American -rosin and turpentine in the United Kingdom were as 
follows in February, 1924: 


ProJuctm. 


gross (approximately 4S0lb8.net) 


casks 


{! 


Maximum 

Minimum 


680.000 

372.000 


Exports, 

1,470,070 

501,838 

432,6^ 

83»24*t 


Exports op Rosin and Turpentink. 
United States of America. 


(Barrels). 

1,001,542 

(Gallons). 

9.267,959 


IV2J 

(Barrels), 

'.427W 

(Gallons). 

9363,9791 


France. 

J921 191a 

(.Metric Tons). 

79.799 58.216 


12,658 12,965 


Per Oct. Per Ctot. 


Gradt. 

s. d. s. d. 

Grade. 

8. 

d. 

B/G 

., 14 0 

W.G 

18 

0 

H/M . . 

15 0 to 16 0 

W.W 

19 

6 

N 

170 

i Turpentine . . 

. .77 

0 


* Includes*'* wood ” rosin obtained by treatment of stumps, etc. 
f Includes “ wood ” turpentine obtained by treatment of slumps, etc. 
t 1918-19. 

§ Includes 494,576 gallons “ wood ’* turpentine. 
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LAC-RESIN 

Lac-resin— commonly known commercially as “ shellac,” though this term is 
strictly applicable to a special manufactured form of the resin — is the product 
of an insect, Tachardia {Coccus) lacca^ produced chiefly in India, but also in 
Indo-China and Siam. 

The insects form a resinous incrustation on the twigs and branches, which 
incrustation is collected and treated as described below. 

In spite of the long standing and considerable importance of the Indian lac 
industry, the industry is ” encrusted with local prejudice and handicapped by 
unscientific methods ’ {Indian Forest Records, 1921, 8, Part I., “Report on Lac 
and Shellac,” H. A. F. Lindsay and C. M. Harlow, p. x), and although a very 
considerable amount of valuable work from the scientific and also from the 
commercial standpoint has already been done, it is evident that there* is still much 
scope for further work. 

“ Cultivation ” of Lac. 

Space will not permit any lengthy description of the cultivation, collection, 
and preparation of lac here; the whole subject is one full of interest from bio- 
I(^ical, botanical, and economic standpoints, and any who are interested in 
obtaining full information should refer to the exhaustive report mentioned 
^ brief outline can be given in the following pages. 

^ The lac insect belongs to the group of Coccidae or “ scale-insects in these 
insects the scale or outer covering consists of various excretions and secretions 
and moulted skins forming a protective covering to the insect, and in the case of. 
the lac insect this scale is markedly thick and composed of brownish resinous 
matter known as lac. 

The Durple-coloured lac insect attaches itself to the stems and twigs of 
various plants, sucking the juices of the plant through its proboscis and covering 
itselt with lac. The female insect lives for about six months, and so produces 
two broods each year; the summer brood hatches and the larv^ae emerge in the 
hot weather or early rains, and the larva; from this brood mature during the cold 
weather and produce the winter brood. 

^ formed, yielding two crops of lac, the summer or 

baisakhi crop generally collected in June and July, and the winter or “ katki ” 
crop collected in October and November. 

• The trees rnost commonly used as host plants for the lac insect are the 
kusum {Schletchera trijuga), the ber {Zizvphus jujuba), the ghont {Zizyphus 
^loporus),^ and the palas or dhak {Butea frondosa). The lac formed on the 
kusum tree is particularly pale and clear, and is consequently more valuable 
than that obtained from the other trees, while the crops 6f lac obtained from 
kusum trees are also larger than those from the other trees. Kusum lac is 
generally collected separately from that on other trees, and, in fact, the summer 
md winter crops of lac from kusum trees are known as the “ jethwi ” and 
kusmi crops respectively. The kusum tree, though \videly distributed, is 
not common ; it is also a slow grower, does not coppice welt; and when pollarded 
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is less vigorous than the other spedea, and for these and other reasons kusum 
cannot be recommended for planting for the puqjose of raising lac, though 
infection of available trees is ooviously desirable. 

Ber is popular as a host tree for lac, and is gradually becoming more so and 
replacing palas, as it is easily propagated, grows rapidly under good conditions, 
and coppices well. Palas trees are largely used, and ghont is also to be recom- 
mended where it is abundant. 

The cultivation of lac is essentially simple and merely entails the infecting 
of suitably pruned trees with young lac insects, but, like many essentially simple 
operations, necessitates careful attention to detail and a knowledge of the scientific 
factors involved, which it is not possible to discuss here. 

Infection of trees with lac insects is effected by attaching sticks covered 
with brood-lac, the lan^as of which arc about to emerge, to the twigs or bnanches, 
or the sticks *of brood-lac may be merely laid among the bases of pollard shoots. 
On hatching out from the brood-lac the young larvae travel on to the growing 
shoots of the host tree and form new growths of lac which arc collected when 
mature. 

Skill is necessary to avoid ovcr-infcction, and the brood-lac is removed when 
infection is completed. After infection, all that the collector has to do until 
the crop is ready for collection is to ensure that the crop is not stolen; the high 

f )rices of lac in recent years have given rise to much trouble from thefts of stick- 
ac from the forests in some localities. 

Generally the crop is collected by cutting or breaking off the resin-encrusted 
twigs before the insects have swarmed; this practice is, of course, wasteful, as 
.the insects arc destroyed. A better procedure is to leave the crop until the 
insects have swarmed, as the resin is not harmed by being left on tnc trees; in 
fact, the resin collected before the larvx* have hatched contains a larger amount 
of colouring matter which has to be removed during preparation for market. 
The cutting of twigs is also unnecessary and undesirable, as the resin may be 
broken off the twigs by twisting the twigs, and so collected almost free from 
twigs, etc. ; this improved method has been adopted by some collectors in India 
with good results, though it is more laborious than the cutting of the twigs, and 
also leads to a certain amount of waste, due to lac adhering to the twigs. 

After collection the stick-lac should be carefully dried in the shade; thorough 
drying is particularly desirable in the case of stick-lac collected before the insects 
have swarmed, as such lac is saturated with moisture and contains the living 
mother insects, which occupy 25 per cent, of the bulk; if such stick-lac *ia 
not dried it undergoes fermentation during transit and storage and eventually 
forms a solid mass of “ blocky ” lac which is difficult to treaty and only suitable 
for manufacture of low -grade shellac. 

The various problems connected with the lac industry in India are obviously 
of great importance and have for years past received the most careful considera- 
tion from the Forest Department. Comparatively little organization exists 
at present in India, either in the collection or preparation of lac; collection is 
largely in the hands of primitive jungle tribes, who depend for their livelihood 
^n forest products such as lac, while much of the lac produced is prepared for 
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market on a comparatively small scale by simple methods. An example of what 
may be done by orwnization is afforded by the results obtained by a trading 
concern initiated early in the War in the Central Provinces. This concern, the 
Eastern States of Central India Export Trust, known as “ Esociet,” was originally 
founded bv the Durbars of Maihar and Nagod, and later the States of Datea, 
Panna, ana Chhatapur also participated. 

The right of collection of lac in certain forests of the Central Provinces was 
leased to this concern for a period of five years on a royalty basis with a sliding 
scale, regulated by the average monthly selling price of T.N. shellac in Calcutta. 
The royalty being charged on the weight of stick-lac taken from the forest as 
certified by the railway receipts. The “ stick-lac ” was worked up by the 
Esociet ’ factory at Maihar. It appears that similar methods might well be 
employed when possible in other parts of India. 


Manufacture of Shellac, etc. 

The preparation of the resin in marketable forms from the collected material 
entails separation of the resin from twigs, dead insects, bark, and other im- 
purities, and removal by washing of the colouring matter. This red colouring 
niatter was fornicrly a very important article ot commerce — lac-dye, the origin 
^ crimson lake ” — this is still used locally to some extent, but, like 

other natural dyes, has been superseded by synthetic products, and is no longer 
exported. 

P^^^,^^tion of lac in its various commercial forms is very largely in the 
hands of native workers, using simple hand-worked appliances, machinery only, 
being used by the few factories. The main steps in the treatment of lac may be 
summarized briefly as follows: 

1. Cleaning and grad inghy hand-picking, mainly with the objects of separating 
clean resin suitable for high-grade shellac. 

2. Crushing in stone mills, in corn-crushing machines or between rollers to 
break off th^ resin from sticks. 

3. Wtnnozang and sifting to separate resin from sticks and dirt. 

These simple processes result mainly in the production of (a) smgll broken 
pieces of crude lac-resin (grain-lac); (6) dust and waste generally used by local 
W'orkers, such as makers of lac ornaments, bangles, etc.; (c) twigs, used as J^uel. 

The grain-lac is washed to remove colouring matter; this is effected by 
placing the grain-lac iri stone pots, covering with water, and allowing to stand 
overnight. The material is then subjected to about three successive washings 
with watei;, removal of dye being facilitated by agitating and rubbing the grain- 
lac against the rough sides of the pots. The washed grain-lac is then spread out 
to dry. • 

5* Manufacture of Shellac y etc. — Although a certain amount of lac- resin is 
used and exported in the form of washed grain-lac, the majority is converted 
into shellac. The manufacture of the commercial forms of lac from grain-lac 
entails melting the resin, straining the melted resin through cloth, and forming 
the resin while plastic into “ shellac^’ “ button-lac,** dt “ gafnet-lac.** Ip 
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order to produce definite market grades of shellac it is customary to blend 
different sorts of grain-lac before melting. After blending, the grain-lac is placc 4 
in cloth bags about 2 inches in diameter and 30 feet long, generally made of 
cotton. By heating the bag in front of a charcoal fire about 3 feet in length and 
applying pressure by twisting the bag, the molten lac passes through the cloth 
leaving insoluble impurities behind. 

The purified lac-resin is then formed into “ buttons " about 2J inches in 
diameter by pouring on to a flat surface or into shellac by a simple but curiously 
ingenious process. The purified plastic resin is spread thickly on to a hollow 
porcelain cylinder filled with warm water, smoothed by hand, and polished with 
a cloth ; this sheet of resin is then removed from the cylinder, seized by the worker 
by hands, feet, and mouth, and stretched out in front of the fire to a very thin 
sheet measuring 4 or 5 feet by 3 to 4 feet. This sheet is broken up when hard, 
forming the’ well-known shellac of commerce. Garnet-lac is merely the thick 
slab of resin from the cylinder allowed to set witho\it stretching. 

In certain grades a little yellow arsenic sulphide (orpiment) is added before 
melting to meet trade requirements of colour; rosin — generally 10 to 12 per cent. — 
is also often incorporated with the resin before melting, particularly when old or 
inferior stick-lac — which is difficult to melt alone — is being worked. Rosin in 
lac, unless excessive, can scarcely be regarded as an adulterant, as its use in lac 
manufacture is recognized by buyers, who include clauses in sale contracts to 
control the amounts of rosin. 

The factories employing machiner}’ for the treatment of lac-resin and produc- 
tion of shellac do not appear to be numerous and are mostly in Calcutta. A 
good many manufacturers employ power to drive crushing and washing 
machines, and -steam lieating is in some cases employed for melting the resin. 

Extraction of lac-resin from grain-lac and other washed lac by means of solvent 
is also carried on in some works, alcohol being the general solvent used. Detailed 
information of the processes and plant employed is lacking; apparently the manu- 
facturers regard the methods as trade secrets, though no douot, as is so common 
with trade secrets, there is not much to hide. 'Fhe process consists essentially 
in dissolving the lac in hot alcohol, filtering to remove insoluble impurities, and 
recovering resin and solvent by distillation. 

Mechanical — particularly solvent extraction — processes arc obviously advan- 
tageous, as they are rapid, save labour, and enable practically all resin to be re- 
covered, and low grades of stick-lac and waste to be w^orked up. At present it 
appears* “ doubtful whether the mechanical process can produce a shellac' so 
suitable for all purposes as the hand-made shellac,” though exactly how the two 
products differ is not yet certain. The chief difference seems to be that extracted 
lac is said to be less readily soluble — an important factor — than hand-prepared 
lac, while some darkfening of colour is liable to take place during removal of alcohol. 

There seems to be no reason why difficulties ol extraction should not be over- 
come eventually, and the authors are in entire agreement with the statement 
in Lindsay anci Harlow’s Report on Lac (p. 65), to the effect that “ there is 

• Loc. cit.f p. 65. 
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undoubtedly a big future before the mechanical process as soon as ... . problems 
can be solved. Their solution should only be a matter of time and research.** 

Lac is composed chiefly of resin, but ^so contains a proportion of wax, and 
although a fair amount of research work has been done on the chemical nature 
of lac it cannot be contended that the composition of the resin is fully understood. 
The resin consists of resin acids and also resin esters. 

Shellac undoubtedly owes some of its intrinsic properties to the presence of 
wax, and it has been suggested that differences observed in the composition and 
behaviour of shellac prepared by different methods are due to variations in wax 
content. 

The Uses of Lac- Resin. 

In India and other countries of production lac-resin is chiefly used for the 
ornamentation of various materials such as wood and metal articles and for the 
manufacture of bangles and toys. 

In the countries to which lac-resin is imported it is used for a great variety of 
purposes, and as many of the various industries buy lac-resin in comparatively 
snrwll quantities the lac market is of a distinctly speculative nature, and prices are 
liable in consequence to fluctuate widely over short periods of time. 

^ 1 he value of lac — which is one of the most important commercial resins — 

in various manufactures is due largely to the fact that no equally useful substitute 
IS known; certain other natural resins possess somewhat similar properties, but 
are not so easily applied as shellac, which is readily soluble in alcohol and melts 
at a moderate temperature. 

For soni^e years past various synthetic resins have been manufactured — 
the pn^enol-forrnaldehyde resins) which arc capable of replacing lacTresin in certain 

appear that any product has been manufactured 
which will entirely replace lac-rcsin in all its uses, or that there is any prospect 
in the near future of a diminution in the demand for lac-resin. 

Lac-resin is largely used in the electrical industries for insulating, in the form 
of insulating varnish and as an insulating and binding agent in articles made of 
paper, and as a binding agent for insulating materials built up of mica (micanite). 
r rom 40 to 50 per cent, of the entire demand is due to the requirements of manu- 
tacturers of gramophone records, and probably no other single industry’ requires 
more than 8 per cent, of the total. 

Large quantities of lac-resin are also employed in the manufacture of varnishes, 
polishes (e.g., French polish ”), and lacquers for wood and metals. It is also 
emplojed in stiffening felt and straw in nats, and for crepe, while the better 
grades of sealing wax are composed largely of lac-rcsin, and there are almost 
innumerabre minor uses of shellac. 

Its importance as a lacquer for metal, its employment ^in electrical manu- 
factures, and various other uses, render it an important war material, the produc- 
tion of which must be regarded as essential. During the War it is of interest to 
note that shellac prices were controlled. 

Wide fluctuations in the price of shellac and other forms of lac were common 
even before the War; thus in iqoi T.N, shellac sold at about 6o8.'pcr hundred- 
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weight in London, rising to 220s. at the end of 1903. Omitting the War period 
when shellac shipments were controlled, the wildest fluctuations have taken place 
in recent years. In January, 1919. T.N. shellac was at 300s. per hundredweight, 
but ro^ m February, 1920, to over 850s. per hundredweight. T.N. shellac is a 
recognized standard grade, which, however, varies in quauty from year to year. 
In London such lac is bought on contract, specifying that it shall be of equal value 
to standard sample of T.N. and not contain more than 3 per cent, of adulterating 
matter, or if inferior thereto a fair allowance shall be made. It appears to be 
the custom of Calcutta brokers to blend pure T.N. which is free from rosin with 
rosinous shellac so as to produce a mixture which will comply with the London 
standard. In New York “ ordinary pure T.N.” must be free from rosin. 

The following are prices of various grades of lac-resin on the London market 




Per Cwt. 


8 . 

d. 

8 . 

Orange, ist marks 

325 

0 to 

345 

„ ands, good to fine 

320 

0 „ 

330 

T.N., fair 

280 

0 M 

285 

,, March 

. . 285 

0 II 

292 

„ May 

282 

fi ,1 

290 

Button, first pure. . 

• • 335 

0 „ 

340 

A.C. Garnet, takey to blockcy . 

2qo 

0 


G.A.L 

280 

0 


,, blockey . . 

• • 2 f>S 

0 


Sccd-lac 

500 

0 


Stick-lac , . 

210 

0 
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Copal. 

The various kinds of copal resin which appear on the market may be roughly 
divided into two classes: ” hard ” or ” fossil ” copals, which are dug up from the 
ground and which are the product of trees which have now disappeared ; and 
” soft ” copals, produced by living trees generally by a process ot tapping or 
wounding the bark. 

The feast African copal, commercially known as Zanzibar ” anim<^ ” or copal, 
is a fossil kind, so also is much of the New Zealand and New Caledonian copal 
known as ‘‘ kauri gum,” and originally produced by the kauri pine {Dammara 
australis). Copals from the Dutch East Indies and Polynesia — ” Manila copal ” — 
are all derivea from living trees, principally Dammara orientalis; while South 
American copals, such as ” Demerara anim^,” or Brazilian and' Colombian 
copals, are mostly the produce of living trees of Hymenaa Courbaril^ though some 
fossil resin is found also. 

There are various kinds of East African copal, the best of these being “ Zanzi- 
bar anim^ ; this is the hardest known form of copal, and is a fossil resin originally 
produced by a species of Trachybbium and obtained by digging chiefly from the 
sandy soil of the coast belt of what was .formerly known as German East Africa; 
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these trees also occur in Portuguese East Africa and Madagasm and are said to 
occur in British East Africa. Madagascar fossil copal is softer than Zanzibar 
copal and of darker colour; copal from living trees {Trachylobium species) is also 
obtained in Madagascar. Other East African copals are those of Mozambique 
and Lindi. 

West African copal varies greatly in quality, the medium and jpoor qualities 
are soft and are derived from living trees ; the better kinds are bard, fossil, or senu- 
fossil copals. Copal is obtained on the west coast of Africa from Sierra Leone 
to the Portuguese Congo. The botanical origin of some of the West African copals 
appears to be still somewhat uncertain, but it seems almost certain that Sierra 
Leone* copal is derived from Copaifera Guibour liana, Niger copal from Daniella 
ohlonga, and Gold Goast copal from Cyanothyrsiis Ogea Harms, and Daniella 
Ogea Rolfe, or other species of Daniella — e.g., Daniella simtlis Craib. 

The Angola and Congo copals arc probably the produce of Copaifera Mopane 
^hich tree also occurs in South Africa). Red Angola copal is a fossil copal, 
Benguela copal varies from yellow to red in colour and is often covered with a 
white incrustation. Congo copal is obtained chiefly from the tributary valleys 
on the left bank of the Congo River, between Leopoldville and Stanleyville ; a 
large proportion of this is fossil copal obtained by digging after locating the copal 
by a rod pushed into the ground [cj. Kauri, p. 128). Collection commences when 
the ground is soft from tne rains, and generally goes on from February to July; 
it is said that a good collector may get 25 to 35 kilos (i kilo ^2-2 pounds) a day, 
an average being 15 to 18 kilos. Fossil copal is also obtained from river beds and 
recent copal by tapping living trees. 

The trade in Congo copal is considerable; over 9,860,000 kilos were carried 
by the Congo railways in 1920 (during nine months), and the exports from the ' 
Belgian Congo amounted to 6,231 tons in 1919. 

British West African Colonics producing copal are the Gold Coast, Sierra 
Leone, f and Southern Nigeria ; supplies of fossil copal from these sources are now 
said to be limited, t though fossil copals {e.g., Accra) are still met with on the 
market. Much of the copal is obtained by tapping living trees, and owing to 
wasteful methods depletion of the forests is feared; in some localities steps have 
been taken to prevent unsystematic tapping and to encourage planting of trees, 
while export or copal from Sierra Leone has been prohibited since 1920.’ 

Resin is obtained from living trees by cutting out pieces of bark 2 or 3 inches 
square at intervals of about p inches on the trunk and larger branches. The resin 
exuded from the cuts is afterwards collected. Generally speaking, the better 
kinds of African copal are derived from the Congo, Angola, and Benguela, 
medium sorts from Sierra Leone and Accra, the Niger copd being generally of 
low grade. ‘ 

“ Manila ” copal is the produce of Dammar a orientaUs and is so called 
owing to its shipment from that port (not because it is produced there). Many 
varieties are known varying from hard fossil resin to soft resin from living trees. 

• Colonial Reports, MiscelL, No. 63, Cd. 4971, p. 171. Impl, Inst. Bull., 1914, 12 , 2x7. 

f See Part II. 

J Morrell, Varnishes and their Components, p.. 120. 
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Pontianac (Borneo) is the hardest kind and is superior to Macassar copal ; 
Java copal is superior to the Borneo sorts and is intermediate between Angola 
and Benguela copals in hardness. The harder Manila copals are used by oil- 
varnish makers, though inferior to good African copal or to kauri ; the softer Manila 
copals are soluble in spirit. Tapping is effected by cutting long strips of the bark, 
commencing close to the ground, and it is said that trees may be tapped for twenty- 
five years and will yield 550 pounds of resin. Although some of the South 
American copal is fossil, even this is said to be soft and in small demand.* 

The copal resins of commerce vary greatly in character and \Tilue, the hard or 
fossil kinds being much more valuable than those of recent origin from living 
trees. Most kinds of copal are not soluble or only partially soluble in such solvents 
as turpentine, and when employed in manufacture of varnishes are, therefore, 
meltea or “ run and kept in a fused state for some time by heating to a fairly high 
ternperature and until the melted resin becomes readily soluble. In this process 
losses take p^ace owing to decomposition and volatilization, the amount of loss 
depending on the kind and grade of copal, and the care with which the melting 
is carried out, while the quality of the melted product is naturally influenced also 
by the kind of copal and the impurities present. 


West African: 

c 

s. 

d. 

L 

a. 

d. 

Congo (per c\vt. in Liverpool, January, 1924) . . 

. . . . 20 

0 

0 to 


0 

0 

Accra, etc. ,, „ 

Sierra Leone (per lb. in Liverpool, January, 1924) 

20 

0 


25 

0 

0 

0 

0 

hj ,, 

0 

2 


East African : 

Zanzibar animd: 

Fine washed (per cwt. in London, February, 1924) 

22 

0 

0 M 

25 

0 

0 

Fair to good ,, ,, ,, • 

16 

0 

0 ,, 

22 

0 

0 

Bean and pea ,, „ ,, ,, 

II 
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0 M 

»3 

0 

0 

Ordinary and good glassy 

8 

10 

0 ,, 

1 1 

0 

0 

Madagascar: Fair to good palish 

5 

0 

0 ,, 

6 

0 

0 

South American : 

Demerara ; 

Good (per cwt. in I.,ondon, February, 1924) 

Low to fair ,, ,, ,, 

5 

JO 

10 

7 




Dutch East Indies: 

Manila and Macassar : 

Fair dark brown to fine pale scraped 

.1 

5 

0 to 

4 

n 

0 

Mid to fair half hard 

2 

10 


3 

0 

0 

Nuts, ordinary to fine pale 

1 

10 

0 „ 

3 

^5 

0 

Chips 

I 

S 

0 

2 

5 

0 

Soft blockey 

0 

10 

0 „ 

1 

10 

0 

Pontianac : 

Dark to pale scraped hard 

6 

10 

0 II 

7 

0 

0 

Unsorted to half scraped 

3 


0 ,, 

4 

5 

0 

Nuts 

3 

10 

0 II 

4 

0 

0 

Chips . . , . * 

3 

0 

0 „ 

3 

10 

0 


Crude copal is frequently cleaned and sortedf carefully into grades before ship- 
ment ; washing is desirable when the crude copal is coated with an opaque layer 


f Impl. Imi. Bull., 1914, 12, p. 220. 


♦ Morrell, 121 
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of "weathered” material, and may be effected by allowing the wpal 
into rough cubes of i to i finches— to soak for about twenty-four ^ 

(say i per cent.) caustic soda solution, after which it is washed and dirt, etc., 
removed by brushing and scraping; the dried material is then carefully sorted 

by hand according to colour. r • i -r • ■ 

A particular grade should be uniform in colour and fairly unitorm in si^, 
the palest transparent material being the most valuable; dust and chips should be 
sold separately as lower grades. Colour, size, hardness, and freedom from 
impurities are the chief factors to be considered in grading resins such as copal. 
The fine grades of copal for varnish-making are largely valued by their appearance 
and general character; low grades of “ kauri,*’ such as dust and chips, used for 
linoleum, by analysis (per cent, of dirt and resins). 

The prices oi copal vary very greatly according to the quality; the figures 
on p. 127 of recent prices will serve to indicate the value of some of the better- 
known grades. 


Kauri Gum. 

Kauri copal, or kauri “ gum,” as it is generally termed, is an important 
resin of which large quantities have been exported annually from New Zealand; 
for the period 1910-20 the annual export of kauri ” gum ” amounted to about 
5,380 tons of an approximate value of ^340,000, and in 1922, 6,391 tons, valued 
at /563,270, were exported. 

Kauri copal occurs in New Zealand from the thirty-fourth to thirty-eighth 
degrees of latitude, an area including all that part of the North Island north of 
Tauranea on the east coast to about Kawhia on the west. 

At nrst large pieces of fossil resin w^re easily dug up by spades from near 
the surface of the soil ; later, gum ” at considerable depths was located by means 
of a gum-spear ” — a long, tapered steel rod with a blunt point; with the increase 
in price of the resin, collection of the smaller pieces became remunerative, and 
nowadays efforts are made to recover even the small particles of “ gum ” contained 
in the soil by the use of various washing and sifting machines. 

TTie simplest form of apparatus consists of a vessel with a perforated bottom; 
in this the earth is churned up with water by means of a paddle on- a central 
shaft rotated by hand. The residue left on the perforated bottom of the vessel 
consists of pieces of ” gum,” wood, and fibrous matter, etc. By drying this 
residue and winnowing, much of the wood and fibre is removed, though fine, 
dusty resin is also lost. In large and more efficient plants washing is carried on 
continuously, and earthy matter is broken up by means of a chain disintegrator. 
Several sie^^es of different mesh are used; the material retained by the sieves is 
winnowed by air current and graded into sizes by screens. 

The resin obtained by these washing and sifting processes contains a good 
deal of foreign material, from which it can be separated conveniently by Mac- 
laurin’s process (which has been worked on an industrial scale for some years 
at the Government’s kauri-gum store in Auckland). In this process the crude 
material is agitated in a conical tank with strong brine (30'' Tw.,^ 1*152 sp, gr.), 
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and air ia pu|nped out. On allowing to stand; the impurities sink and the gum 
rises to the sumcc; the “ gum ** is then wash^ and dried. 

The large pieces arc generally washed and scraped by hand, but sand-blasting 
is said to be cheaper and to clean the resin successfully. 

A good deal of resin is also obtamed by tapping or bleeding living trees by 
V-shaped cuts made in the bark, the resin being collected after about six months, 
and the trees retapped. 

After the resin is cleaned it is graded for export, the grading being in the 
hands of the exporters, who generally sell the resin against samples. In the 
report of the Commission appointed in 1921 to inquire into and report on the 
industry, it was considered tnat the methods of grading seemed somewhat crude, 
and it was recommended that a standard method should be adopted and a 
Government grader appointed ; so far this scheme does not appear to have been 
adopted. 

The grades of kauri resin vary from “ bold,’* several inches in diameter, 
down to fine dust, while the colour ranges from very^ pale amber to black. The 
finest “ rescraped dial ” is transparent and very pale in colour; swamp gum is 
opaque, and the low^ grades of chips and dust are often contaminated with large 
amounts of foreign matter. The better qualities are used in the manufacture of 
varnish, the lower grades chiefly in linoleum manufacture, some 60 per cent, of 
the resin exported being employed for the latter purpose. 

The average value per ton calculated from the export statistics in 1922 is just 
over /88 per ton. The market prices of kauri resin — in common with other 
vami^ resins — vary very widely according to grade, as the following figures will 
show : 


Grade* 


Kauri No. i 
„ No, 2 
„ No. 3 

Ordinary chips . . 
Dust, brown 
„ white 
X (dark) . . * 

XX (pale) . . 

XXX (pale) 

XXXX (pale, extra) 


New York, 

lAmdon. January ^ 1024 

{Cents per Lb,). 

63-^5 

38-40 

19-21 

18-20 

9-10^ 

12-13 

75 

7S-8o 

92-94 

IO5-UO 


Dammar. 

The term dammw ” is applied to the resins obtained from several different 
species of trees occurring in Malaya and the Dutch East Indies. It is still stated 
frequently in textbooks that dammar is the product of Dammara orientalis ; as a 
nutter or fact, the tree originally bearing the name Dammara orientalis was 
renamed many years ago Agathis ioranthifolia Salisb. The sources of damnur 
recognized up tx> the present appear to be Agathis Ioranthifolia^ of the Natural ^ 
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Order Conifer®, andWveral treeS belon*ging to the Natural Order Diptecocatpx, 
In the Moluccas^^the folloii^ng are the sources of danunar;* 

“ D^I ffih ” foruat)i«/o/w Salisb. 

“ Damar radjak/* Vatica moluccana Linn. (Natural Order Dipterocarpae). 

“ Damar mata-Koetjing ” (not determined). 

Dammar ia exuded naturally from the trees, is obtained from Agathis species 
by taping, and is also found in the ground around the trees. 

Various other trees of the Natural Order Dipterocarpae, such as species of 
Hopea and Shorea, also yield resins of the dammar type. In India “black 
dammar “ is produced by Canarium strictum, while Valeria indica (the source 
of Malabar tallow) yields “ white dammar,” and Hopea odorata yields “ rock 
dammar.” As far as can be ascertained these are not used as sources of 
commercial supplies in India, as dammar does not appear in the exports, and 
considerable quantities are imported to India. 

In tapping the trees, cuts are made at intervals over the bark surface; the 
resin flows slowly, and after some months is collected and the cuts rescraped. 
In some cases trees are felled, but this practice is naturally undesirable, and steps 
are taken to prevent felling and to encourage replanting of trees. 

In Malaya the following trees are sources of dammar:! 

“ Dammar mata-kuching ” (not determined). 

“ Damar minjak,” Agathis alba Foxw.; 

“ Damar chengal ” | Ueimii and Balanocarpus Wrayi; 

while various species of Hopea and Shorea (Dipterocarpee) also yield resins of 
the dammar type. 

It appears that there is still some uncertainty as to the exact botanical sources 
of dammar of some sorts, but the matter is receiving the attention of the authorities 
in the Federated Malay States, and samples of the various kinds of F.M.S. 
dammar are being investigated at the Imperial Institute, so that these uncer- 
tainties are likely to be cleared up in the immediate future. 

In Malaya dammar is chiefly obtained from Negri Sembilan, but also from 
Selangor and Pahang. Production from year to year is distinctly variable, but 
^pears to be increasing, as there is a good demand even for inferior grades. 
The following figures show production in the Federated Malay States in 
recent years : 



* Production of Dammar in the F.M.S. (Tons). 


1916 

212 

1920 . . 

415 

19*7 

*83 

1921 

532 

I9IS 

147 

1922 

*>396 

1919 

464 




• Tydsekrift voor het Binnenlandsch Bestuur’Baiavia^ , 61 , Part 4, 277. See /»/. Bmv, Sci, 
and Pr, igiy.S, yji. 

! Reports Forest Administration F.M. 5 , ' ' 
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The prorfuction in Negri Sembilan in 1022 waa^approxirAately ii2^2 tons 
out of the above total, ’ rr ^ j 0 

In the Dutch East Indies the production of dammar Is vef^ considerable; 
the trade is largely through Batavia, and exports in recent years and in 1910 and 
1913 were as follows: 

1910 (metric tons)* .. 9,808 1919 (metric tons)* .. 2,765 

19*3 » •• 9>994 1920 „ .. 1,823 

The largest export was that of 1917 — viz., 10,267 tons. 

Dammar is readily soluble in turpentine, and is distinctly softer than most 
copal resins, but harder than, and much superior to, rosin, though inferior as 
varnish material to the copal resins. Dammar is particularly useful in cases 
where pale colour is of importance; it is chiefly used for varnishes for indoor 
work, owing to the fact that it is not very durable and inclined to have a slightly 
sticky surface. 

A considerable range of varieties appears in trade, named according to the 
source from which they are derived, such as Batavia, Singapore, Pontianac, 
Padang, and also graded according to colour. 

The prices of dammar v^ry very widely according to grade. The following 
prices were quoted on the London market in P\*bruary, 1924: 

Shillings per Cwt. 

Dammar, Batavia (fair to fine) . . . . 125 to 160 

,, Singapore (spooky to fine dear) 30 „ 150 


MINOR RESINS 
Acahoid Rksin. 

The red and yellow resins obtained from various species of Xanthorrhoea — tree- 
like plants of the Natural Order Liliaceae — which occur onl^ in Australia, mainly 
in the southern and eastern parts, Kangaroo Island, and in Tasmania, arc known 
by various .names such as grass tree, black-boy, yacca. 

Red “ acaroid,” “ accroides,” or “ yacca resin is yielded by the following 

species:! 

X, arhorea R. Br. of Queensland and New South Wales ; 

X. australis R. Br. of New South Wales, Victoria, and Tasmania; 

X. Tateana F. Muell of South Australia ; 

X. Preissii Endl. of South-West Australia; 

while yellow “ acaroi 3 or " yacca resin is yielded by X. hastilis R. Br, of 
East and South-East Australia. X, Tateana is the chief commercial source, and 
has been worked for over forty years in Kangaroo Island, and more recently in 
the Second Valley. 

• • 1 mrtric ton =1,000 kilos=2,205 Ibi. 

f Bulletin No. 6, Dept. 0^ Chemistry ^ Sqjsth Australia. 
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The tree is a Mcry*8low-*growtog one, and its introcmcti^ into 6ther countries 
is obviously im^^ticaWe g|i thi| aoepunt, and unlikHy owing to the lo^ price 
and limitea deroaiid for4hc r^in.* ^In the past the resin has been coUected in 
Australia by very \^asteful which have led to the destruction of the 

trees to a considerable extent in some areas. The desirability of employing 
methods which do not destroy the trees has now been emphasized. 

The trunks oT the trees are coVnposed of a fibrous core surrounded by dead 
leaf bases tightly compacted together; the resin occurs between and undecthe 
dead leaf bases. The resin is collected by cutting off the leaf bases (leaving a 
layer of hard resin to protect the core), which are then subjected to a sieving 
process which separates the resin from the leaf bases, fibre, etc. The resin 
obtained in this way naturally contains a good deal of foreign matter. Cleaner 
resin is obtained by steaming the leaf bases on a sieve through which the melted 
resin drains off. 

The red resin is of a very deep brownish-red colour, the yellow resin of a 
brownish-yellow colour, and it does not appear that any method of decolorizing 
or appreciably reducing the colour has yet been discovered. 

These resins have been known for many years, and a small export trade 
existed before the War, chiefly to Germany, though comparatively little was 
known as to their composition, behaviour, or uses, and little or no demand 
existed for the resins in the United Kingdom. 

A good deal of attention was drawn to these resins early in the War, owing 
to the fact that Germany was the largest buyer and to a rumour that the resin 
was used for the manufacture of picric acid (for explosives) in Germany. 

The resin had long been known to yield picric acid when treated with nitric 
acid, but numerous investigations have shown that the yields 6f picric acid are 
too small, and the consumption of nitric acid far too high to allow of the use of 
Xanthorrhaea resins as a source of picric acid, where phenol (the usual raw 
material) is obtainable at reasonable prices. 

Various other uses for the resin have been suggested and investigated, while 
in recent years further w’ork has also been done on the composition of 
the resin.* 

Among the suggested uses are the following : varnishes and lacquers, sealing- 
wax, dyes. 

Acaroid resins resemble shellac in being readily soluble in alcohol, but not 
soluble (or only partly soluble) in most other solvents. Acaroid resins dissolved 
in spirit give fainy satisfactory results when used as varnishes for wood or lacquers 
for metd, but the coatings are dark coloured and inferior to those given by 
shellac, while the fact that the red resin darkens rather rapidly on heating would 
prevent its use in pale lacquers for “ stoving.” 

The resins can bc'used in sealing-wax manufacture, but the red resin is only 
suitable for inferioyp grades. 

The resins themselves are highly coloured and can certainly be made to 
produce colours on wool and silk, but there seems no hope that they can compete 
with known natural or artificial dyes. Acaroid resin is not §hown separately 

' • Sec BuJUtin 6, Dept, CIjm.t South Australia; Bull, lu^l. 1920, 18, 155,^ 



from other resins oi? «xport8%)m 4^stn^ig*Jor 1913, but the 

tot^ eixpo^ of Aust^ajfeproduccd resini» jn ^t^t year mu8t^l!e|)rescnt acaroid 
resin uljnost entirely. T^c following table ^mpir^^the 191} cUcport w^ith tptal 
exports of acaroid resin in 1926-21 and ^ ^ 


Exports I^rom Australia. 


■* 

Total Export of all 

Total Exports of 


Australian-lhoditced Resin, 

Acaroid Resin. , 


*913. 

lyio-zi. 

1921-22. 

To United Kingdom 

262 

^65 

*75 

„ New Zealand 

i 

68 

*4 

». Fiji ' 

3 

H 

„ France . . .i 

60J 

45 

37 

Bclgitim . { 

— 

M 5 


„ Netherlands 

— 


*3 

„ Germany . . 

902 


537 

„ United States of America 

30 

181 


„ other countries , . 

25 


3 

{vaTuT(£) 

1,280 

8,326 

H- 3.33 

Ht 3 

7,826 

From New South Wales 

198 

(}0 

49 

,, Victoria 

i 

12 


„ South Australia 

. . t ,082 

1 . 0^5 

764 


The exports to the United Kingdom in 1921-22 arc therefore only about a 
quarter of those in 1920-21, and even less than in 1913, while exports to the 
United States of America have disappeared; Germany is again taking consider- 
able quantities — though less than in 1913. 

Although a fair amount of the resin is being used in the United Kingdom 
and elsewhere, sellers and users of such materials are somewhat reticent, and it 
is-by no means easy to ascertain exactly the purposes for which it is used; in all 
probability the great majority is employed in the manufacture of varnishes and 
stains for wood, as a Substitute for shellac in lacquers for metal, and possibly 
also in linoleum manufacture. 

It seems that more might be done to encourage the use of acaroid resin in the 
United Kingdom. 

Acaroid resin sold in February, 1924, in London at about ^2 los. per 
hundredweight. 

Sandarac. 

This is a hard rejin, although it is soluble in spirit. It is obtained from a 
North African tree, CalUtris quadrivalvis (said to occur also in ^orth America) ; 
other species, CalUtris calcarata^ CalUtris glauca^ and Calliirif verrucosa, growing 
in Australia, also yield sandarac. Australian sandarac* differs somewhat in 
appearance and solubiljty from sandarac from other sources. 

* No iifonnadotfaB to production of Australian aandarac haa been met with. 
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Sandarac is uswl on iiccount of its hardness in admixture with softer resins, 
and for making hard spirit varnishes for photographic negatives, labels, book- 
binding, and for wood-^.j^., violins* 

Sandarac has sold recently in London at 75s. to lOOs. per hundredweight 
(February, 1924). 

Mastic. 

This resin is obtained from the “ lentisc ” tree, Pistachia lentiscuSy growing 
on the shores and islands of the Mediterranean Sea ; much of it is obtained from 
Greece and the Grecian Islands, particularly Chios from which the best and 
palest mastic is obtained. It is aho obtained in North Africa — e.g.y Morocco. 
The resin is obtained by wounding the tree, which, unlike many resin-bearing 
trees, such as those yielding copal, has a marked wound-response and may yield 
up to 10 to 18 pounds a year. 

It is readily soluble in turpentine and yields a pale elastic varnish which is 
useful for varnishing pictures; with boiled linseed oil it forms the artists’ medium 
“ megilp,” and is oiten blended with other resins, such as dammar, sandarac, 
and rosin, for making various kinds of varnish. 

In February, 1924, mastic was quoted at 2s. 7d. per pound in London. 


Elkmi, Canada Balsam, Vknici: Turpentine. 

These arc oleo-resins; elemi is derived from trees of the Natural Order 
Burseraceae — €.g,y Manila elemi from Canarium luzonicum — Canada balsam from 
Abies canadimts, and Venice turpentine from Pinm larix. Elemi varies con- 
siderably in consistence-according to origin and probably also with age— and 
may be soft and balsam-like or a solid resin. It is obtained from various tropical 
countries; probably the best-known kind is Manila elemi. Elemi was quoted 
at 1 50s. to 180S. per hundredweight in London in February', 1924. Venice 
turpentine is a soft oleo-resin, while Canada balsam is w'ell known to all who have 
used the microscope as a clear, very syrupy liquid. 

These materials are of little or no importance as varnish materials by them- 
selves, but are used to aid solution of harder resins and to impart flexibility and 
elasticity to varnishes. They cannot be regarded as of any great technical 
importance; in fact, one might say that their importance is almost certain to 
decrease steadily as more scientific methods (and less rule-of-thumb) are applied 
in varnish -making. 

No statistics of production are available, though it is said that 20,000 kilos 
(nearly 20 tons) of Canada balsam is exported annually from Montreal and 
Quebec.* " 

Amber. 

This resin is a fossil resin from Pinm succinifeTy found chiefly on the Baltic 
shores of East Prussia. It is now but little used for varnish-making as, owing to 

• Morrell, Varnishes and their Con^^imentspp. 106, 
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Its hardness and high melting-point, it yields brittle and dark varnishes. It i$ ^ 
of interest to note that a kind of amber has been found in Canada, but seems 
unlikely to be of any commercial value. ^ 

Lacquer. 

Although it seems unlikely ever to become an article of much technical 
importance in modern manufacture, brief mention must be made of this interest- 
ing material. In Japan and China the exudation obtained by cutting the bark 
of the lacquer tree, Rhus vernieijera, has been used for many centuries, and all 
kinds of objects lacquered with this material have long been prized in other 
countries for their artistic beauty and technical excellence. Lacquer must not 
be confused with lac-resin (see p. 120). 

It is impossible to give here any details of the method of using the sap for the 
production of a protective coating* for various materials; it will be sufheient to 
say that the process consists essentially in applying by hand numerous coats of 
the sap (alone or admixed with other ingredients), each coat being allowed to 
dry before the next is applied, and that drying must be carried out in a very 
damp atmosphere. 

The process is tedious and necessitates considerable technical knowledge 
and manual skill, so that, although lacquered surfaces arc very brilliant and 
durable, and are also resistant to water and many chemicals to a degree not 
equalled by any other varnish, it is unlikely that the material will be much used 
outside Japan or China. 

A very similar material derived from another tree, Melamrrhcra usitata^ is 
known as “ Thitsi ” in Burma, and used there as in japan. This material has 
been submitted to. technical examination in England f and shown to behave 
very similarly to Japanese lacquer, but in spite of its excellence attempts to induce 
English users of varnishes to employ it were fruitless. 

Japanese lacquer also has another drawback — that of irritating or even 
vesicating the skin — though Burmese lacquer is reputed to do so also; one of 
the authors experienced no effects when working with it for some time. 

• See J. J. Quinn, Tram. Asiatic Soc. Japan, j88o; /?w//. Impl. Inst,, 1910, 8, 3Z. 
f Bull. Impl. Imt,, 1910, 8, 273 ; 1917, 15 , 42. 





PART II 

PRODUCTION AND TRADE OF THE BRITISH EMPIRE 


EUROPE 

UNITED KINGDOM 
Tr.\dk in Oilseeds, Oils, and Oilcakes. 

Although the United Kingdom had held for many years before the War a 
very important place among the principal countries engaged in the production 
and use of oils and oilcakes, Germany was a very serious competitor. A very 
striking example of Germany’s competition with the United Kingdom is afforded 
by the case of Egyptian cotton seed. In 1905 the United Kingdom imported 
94*4 per cent, of the exports of Egyptian cotton seed and Germany less than 
per cent.; in 1913 imports from Egypt to the United Kingdom were 
only 51*6 per cent., whilst Germany’s import had risen to 45 per cent. Further, 
the cake produced in Germany from this Egyptian cotton seed was imported in 
ever-increasing quantities to the United Kingdom — there being little demand 
for cotton-seed cake in Germany — thus in 1900 the United Kingdom only 
imported 3 tons of this cake from Germany, but in 1913 the import rose to over 
71,000 tons. At the same time strong efforts were being made in Germany to 
•supply the demand there for oilcakes by home production, and to avoid importa- 
tion of oilcakes* from the United Kingdom and elsewhere. 

The various aspects of the industry before and during the War were discussed 
in detail — more particularly with reference to the Indian oilseed trade — in the 
Reports on Oilseeds {Indian Trade Enquiry, Imperial Institute), which gave an 
excellent summary of the whole subject ; and it is not proposed to discuss here in 
detail the relative positions of the United Kingdom and other countries before 
and after the War, though references to the salient features of the present position 
compared with pre-w'ar times will be made in the following pages. 

Owing to the magnitude of the trade of the United Kingdom in the products 
under discussion it has been considered advisable to discuss separately the trade 
in oilseeds, oilcakes, and oils (the latter being divided into three groups — 
vegetable oils, animal oils, and fish and marine animal oils. 

Oilseeds. 

No crops of oil* seeds of any appreciable importance arc produced in the 
United Kingdom. 

Linseed is growm chiefly or wholly for the sake of the fibre, and only an 
insignificant amount of seed is now produced. During the recent years the largest 
areas under flax were- 143 ,3 5 5 ac^Ves in 1918 in Ireland and 23,938 acres in Great 
Britain, but ifl 1922 only 34,082 acres and 9,690 acres respectively were grown. 

D7 
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Rape is grown entirely as a fodder crop and no seed is produced for oil, 
while the growing of hemp for many years has been obsolete. Experiments 
were made w’ith soya beans during the War, but apparently with no success. 

Although linseed, rape, and sunflower seed can be produced in the United 
Kingdom, it is quite obvious that oilseed crops can be more cheaply grown 
elsewhere, and the whole of the enormous demand for oilseeds required for the 
manufacture of oil and feeding cake is met by importation. 


Imposts of Oilspeds to United Kingdom (Tons). 

1913, 1922. 



Empire 

Foreign 

Total 

Empire 

Foreign 

Total 


Sources. 

Sources. 

(Tons and Q. 

Sources. 

Sources. 

{Tons and £). 

Linseed 

392,207 

262,605 

/ 654 . 8 i 2'1 

\;C 7 , ‘95.399/ 

159,119 

199.730 ^ 

f 358.849 

/ / 7 . 011,597 

Rape seed . , 

19,299 

33,813 

/ 53 ." 2 \ 

1 / 53 .. 725 / 

32,630 

780 

/ 33,4.0 

/ £578,012 

Cotton seed 


384.2.7* 

/ <>.5.332 \ 

t/; 4 , 648 , 6 . 7 / 

432,855 

51,068 

/ 483.923 

1 £4.987.986 

Soya beans . . 

5 

7<',447 

/ 7 <>. 452 '\ 

\ / 635 , 747 / 


59.357 

/ 59457 

/ £753.934 

Sesame seed 


— 

- 


60 

/ 74 

/ £..402 

Castor seed 

60,198 

79 

/ <'' 0,177 \ 

1 0 .0,587/ 

17.743 

695 

/ 18,438 

/ £305.437 

Sunflower . . 


-- 

- 

1 ,6(;4 

493 

r 2,187 

1 £28,117 

Ground nut: in shell 

j Included j 
; in nutvS and 

— 

3 *. 49 ^ 

32,044 

/ 53,535 

/ £9". 776 

Decorticated 

) kernels ( 

— 

9,627 

2.594 

f 12,221 





/ £255.970 

Copra 

24,714 

6,154 

/ 30,868 \ 

1 /896,707/ 

73.400 

12,684 

f 86,084 

\ £2,150,620 


( Inclii 

(led in ) 




Palm kernels 

- other nuts and [• 

( kernels ) 

36,012! 

196,038 

16,100 

/ 212,138 

/ £3.699.383 

Other sorts: Seeds. , 

2,241 

23.049 

/ 25 . 2 (>o 3 

\ / 233 , 24 o/ 

23.391 

22,950 

/■ 46,34. 

/ £587.022 

Nuts and kernels,^ 

1 


/ 50.252/ 

\£'.o 3 <>. 345 / 



including palm ' 
kernels J 

41. '65 

9.087 

— 

— 

— 

Nuts and kernels,! 







excluding palm 
kernels -1 



.4,240 

480 

627 

r 1,107 

/ £27,028 

Total . . 

770.944 

793 , 45 ' 

/ ..566,395/ 

/i:‘ 5 . 888 , 367 / 

978,482 

389,182 

/ 1.367.664 

/£2i, 298.284 

Approximate per- 






centage of total . . 

49 

S'* 

— 

71 

29 

— 


• Including Egypt, 238,788 tons, 
t JUvtetc OiJ and Fat Markets , 1922, Tbornett and Fchr. 
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The re-fexports bf oils^ds are in most cases of comparativeljr little im- 
portance in relation to the total imports, as is evident from the following figures: 
the only oilseeds re-exported in any quantity in 1922 being linseed, copra, and 
palm kernels, practically all of these re-exports going to the Continent, chiefly to 
Germany and the Netherlands. 



» 9>3 

1922 

Linseed,. 

( 7 'ons). 

(Tons), 

5,781 

f >»547 

Rape 

3*5 

44 

Cotton 

128 

17 

Soya . . . . 

803 

801 

Sesame . . 


207 

Castor . . 

12,827 

122 

Sunflower 


213 

Ground nut 

.. 

/ 866* 
t 2 , 778 t 

Copra . . 

16,664 

22,252 

Palm kernels . , 

included wiili B 

5 . ^44 

A. Other seeds 

3. M 3 

1,42a 

B. Other nuts and kernels 

8,222 

3^8 

Total . . 

47 .S'J 3 

41,241 

Total imports less re-exports . . 

1,518,502 

1,326,423 


The influence of re-exports may he practically ignored in a general considera- 
tion of the oilseed trade of the United Kingdom, except in the cases mentioned 
above, to which special reference will be made later. 

From a casual review of the above statistics several points are at once evident; 
thus, there is an increase in 1922, compared with 1913, in the relative proportion 
of oilseeds imported from Empire sources compared with foreign sources. 
In the official statistics for 1913 I^gypt is included as a foreign country; in 1922 
imports from Egypt arc included among those of British Possessions. The only 
importation recorded from P'gN’pt is that of cotton seed, which in 1913 amounted 
to 238,788 tons. If. this quantity is transferred to the total for imports from 
Empire sources, the result would be as follows: 


Percentage of 'Potal Oilseed Impoius. 


Year, 

1913 

ft 

1922 


Empire Strurres. 

Egypt, included with Empire 64 5 

,, „ foreign countriw 49-0 

„ „ Empire 7 10 


Eorei^n Countrus 

35‘5 

51*0 

29*0 


An approximate estimate of the production of oil and oilcake can be arrived 
at readily by converting into the equivalent of oil and cake the quantities of 
oilseeds imported after deducting oilseeds exported. 


/ Undec^icated. 


t Decorticated 
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The results for 1922 are as follows: 



T Ota! Import 
Less Export 

Approximate Yield. 

Equivalent to 

Oilseed. 

Oil 

Cake 

Oil 

Cake 


(Tons). 

(per Cent.). 

{per Cent.). 

{Tons). 

(Tons). 

Lin$ud 

352.337 

30 

70 

105,702 

246.635 

Cotton seed 

4S3.905 

18 

82* 

87,102 

396,803 

Rape seed 

53.366 

35 

65 

11,678 

21,688 

Soya beans 

5^.536 

12 

88 

7,026 

5 G 530 

Sesame seed 

t 

35 

63 

— 

— 

Castor seed 

.8438 

42 

38 

7.644 

10.794 

Ground nuts: 

In shell 

52,669 

28 

72 

H. 74 S 

37.921* 

Decorticated 

9.443 

40 

60 

3.777 

5,666 

Copra 

63,832 

65 

35 

41.491 

22,341 

Palm kernels 

206,494 

45 

55 

92.924 

“3.570 

Other seeds, including sun- 

flower 

47,106 

30 

70 

J4.132 

32.974 

Other kernels 

779 

40 

60 

312 

467 

Total . . 

1,326,925 



386,533 

940.389 


The total quantity of seeds, etc., imported in 1922 has decreased by over 
198,000 tons, while the value of imports has risen by about ^^5, 410, 000. 

Perhaps the most interesting feature is the enormous increase in the use of 
palm kernels, copra, and ground nuts. The imports of palm kernels have 
increased in 1922 to nearly five times the quantity imported in 1913, copra over 
two and three quarters the quantity in 1913, while imports of ground nuts prior 
to the War were of very minor importance. The large proportions of these 
products imported from Empire sources compared with foreign countries are 
also of interest. 


Empire sources 
Foreign countries . . 


1922. 


Ground Nut Palm Kernel Copra 

{per Cent.). {per Cent.). {per Cent.). 

59 92’4 85-3 

41 7-6 147 


Linseed. 


The total imports of linseed to the United Kingdom in recent years show 
very curious variations from year to year in the amounts obtained from the chief 
sources of supply; these variations are so wide that it is desirable to consider 
separately the import figures for the last few years, compared with those for 1913. 
Any attempt to gain an idea of averages from the different sources would be mis- 
leading. 


• Assuming undccorticatcd cake only is made. ‘ 
t Omitted. 



TRADE OF THE BRITISH EMPIRE 141 


Linseed Imports to United Kingdom (Tons). 


Foreign countries : 

1913. 

1919. 

1910. 

tysi. 

i9aa. 

Argentine Republic 

225.373 

216,205 

216,265 

401,978 

*78.995 

Other foreign countries . . 

37.232* 

".743t 

a7.o«3t 

a4.8i8t 

»o.73S§ 

Total foreign 

262,605 

227.948 

2433280 

426,806 

*99*730 

British Empire: 






India 

136.589 

3*8.953 


4 ». 94 t 

158*231 

Canada 

255.535 

5.385 

2,421 

602 

327 

Other Possessions 

«3 

426 

505 

444 

561 

Total British Empire 

392,207 

324.94 

146,087 

42,987 

*39.**9ll 

Total (tons) 

654.812 

552.912 

389.3''7 

469.793 

358.849 

Value {£) .. 

7.195.399 

20,662,835 

15,688,378 

8,592,808 

7.0” .597 


Great Britain, therefore, as a rule, derives about 50 per cent., and sometimes 
rather more, of her supplies of linseed from Empire sources; in 1921, however, 
owing to the occurrence of a poor crop in India with a bumper crop in the 
Argentine Republic, only about 10 per cent, of the imports were derived from 
the Empire. In 1922 nearly 44 per cent, was from Empire sources. 

Supplies from Canada have dropped steadily since the War, and at present 
the United States of America utilizes almost all the linseed exported from Canada, 
while imports from the United States of America to Great Britain have entirely 
disappeared since 1921. 


Total imports of lihseed to the United Kingdom 

1913 (Tons). 
654,812 

191a (Tons). 

358.849 

Total imports to U.S. A 

231,163^ 

372.819 

Production in U.S. A 

446.325 

305.950 

Import and production , , 

677,488 

678,779 

Shipments to the Continent from: 

India . . . . 

221 ,9S0 

130,125 

Argentina 

827,100 

420,000 

North America . . 

1*3.550 

— 

Russia 

64,200 

— 

Total 

1,226,800 

550,125 

Shipments of the above to : 

Germany 

560 . 323 ** 

103,155 

France 

237 . 35 ott 

* 37 , 984 tt 

• Including Russia, 19,849 tons; U.S.A., 8,587 tons. 

t Including Japan, 5,856 tons. 


X Including Urugua^', 1920, 5*744 tons; 1921, 14,596 tons; Chile, 5,264 tons. 

I Including Netherlands, 3,228 tons; China, 6,363 tons. 

I Expoits of linseed, 1922, 6,547 tons. 

1 * 9 * 4 - 

•• BtiU. Inst., 1^17, 15 . 372.. 

ff From Ii^ia: 1913,89,9501003; 1922,47,9221008. From Argentine: 1913, 113,000 tons; 
J9aa, 70,344 tons. • 
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The importance of the linseed industry in the United Kingdom, compared 
with other countries, is evident from the above figures,* which also serve to 
show the importance of the Indian export trade in linseed. 

It is obvious that at present the greatest demand for linseed in any one country 
is that of the United States of America, which in 1922 imported nearly 372,900 
tons, and also produced nearly 306,000 tons of seed locally. 

jRape Seed. 

Practically all the import of rape seed is consumed, the largest re-export of 
seed from the United Kingdom being that of 1920 — 3,490 tons. The origin of 
imports of rape seed has, however, varied a good deal in recent years, with a general 
tendency towards elimination of foreign sources, as is evident from a comparison 
of figures since 1919 compared with those for 1913. 

Import of Rapk Seed (Tons). 

rg?3. i9>9. 1920. 1921. 1922. 

From foreign countries .. 33,813 2,217 7,246 9,266 780 

„ British Possessions .. 19,299 77.265 22,714 1 8,811 32,630 

In 1913 supplies from Russia were larger than those from India: 23,288 against 
19,299 tons; since 1919 no supplies have come from Russia. In 1913, 6,576 
tons came from China; 2,119 from the Argentine Republic. 

In 1922 British India has supplied practically the whole of the imports, and 
there is no reason why the demands for rape seed in Great Britain should not be 
entirely satisfied by India. The average annual output of seed in India before 
the War was 1,200,000 tons, of which about 240,000 to 260,000 tons was exportable 
surplus; in 1910-11 over 329,653 tons were actually exported,! and it does not 
appear that the area under this crop has diminished. 

The question of how far Great Britain might absorb a far larger proportion 
of India’s output is of obvious importance to Empire trade; before the War the 
quantities of rape seed exported from India to several Continental countries were 
much larger than to Great Britain, as the following figures show: 


1910-11. 

Total exported from India 329,653 tons. 

To United Kingdom . . 40,782 „ 

„ Belgium! 92,685 „ 

France 79,471 „ 

„ Germany 92,993 „ 


It is obvious that Germany has in the past been the chief user of rape seed, 
followed by France; much of the Continental demand for rape oil might be met 
by supplies produced in Great Britain and manufactured from Empire-grown 

* Official statistics and Review Oil and Fat Markets* 1922. 
t Bull. Impl, Inst., 1917, 16 , 383. ! Chiefly in transit to Germany. 
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rape seed, if foreign tariflFs and freight charges on oil were not so high. At any 
rate, it seems that rape seed might well be worked to a larger extent in Great 
Britain, as fair quantities of cake have been imported in recent years (about 
10,000 to 12,000 tons a year between 1920-22), as well as some oil, and though 
the exports of oil exceed imports, the highest export since 1919 is 14,623 tons, 
and in 1922 only 4,944 tons. 

Cotton Seed. 

In reviewing the imports of cotton seed to the United Kingdom it is of interest 
to consider in some detail the sources of supply in recent years. 



19U. 

1919 . 

1920. 

iqil. 

1932. 

From foreign countries; 






Total, excluding Egypt 

145,429 

37.455 

46,129 

61 ,840 

ST, 068 

Total, including Egypt 

3 * 4 . 2 '7 

— 



— 

Principal foreign countries: 






Russia . . 

17.770 

— 

120 

— 

— 

Portuguese India 

30,462 

4,40s 


__ 

200 

Egypt 

238.788 




*— 

Peru . . 

12,745 

8,007 

1 1 ,469 

25*977 

>4.644 

Brazil 


i.S,288 

23,056 

22,072 

23*303 

Principal Empire sources ; 

— 

— 

— 

— 


Egypt 

Nigeria 

238,788 

247*342 

216,944 

244 * 5^>7 

282,818 

5 . 3 ^>o 

9 

264 

9.30* 

2,078 

Kenya Colony 

4 tJ 72 

636 

2,890 

2,044 

3*392 

Uganda Protectorate 

5.142 

— 

780 

95 

251 

Anglo-Egyptian Sudan 

-- 

4,500 

6,889 

5,076 

5*092 

British India . . 

2I.U93I 

170,601 

168,328 

5 U 93 ^^ 

13^*928 

Other countries 

2,510 

U 055 

6i8 

1,659 

2,296 

Total from Em pi re sources 

469 . 903 * 

424*143 

39^67 >3 

314,678 

431.855 

Total all sources 

^>*5.332 

461 ,598 

442,842 

376 . 5 '* 

4*3.923 


Over the period 19 10-13 csiimatcdt that the exportable surplus of 

.cotton seed from British producing countries amounted annually to 733,000 tons, 
and that 633,000 tons were required annually in the United Kingdom. 

Annual imports of cotton seed since 1919 have, therefore, been considerably 
less than in 1913. The total import of cotton seed in 1922 is the largest since 
1913 — viz., 483,923 tons, of which 432,855 tons were derived from Empire 
sources (Egypt included). The only large foreign sources in recent years arc 
Peru ana Brazil. The principal sources of cotton seed imported to the United 
Kingdom are Egypt and India. 

Since the War imports from Egypt have generally represented over 50 per cent, 
and those from Indij 30 to 35 per cent, (omitting 1921) of supplies from British 
sources, while smaller quantities have been derived from various countries such 
as Nigeria, Uganda, Kenya Colony, and the Sudan, in which the cultivation of 
cotton on a commercial scale is comparatively modern. 

♦ From Empire excluding Egypt, 231,115 tons, 

• + ImMJlnst. IndUin Trade Enquiry Rept. on Oilseeds, p. 32 
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^ It appears that Indian exports have for many years come chiefly to the United 
Kingdom, only small amounts (the highest since 1909 — viz., 7,5^ tons in 1910)* 
going to the Continent, while Egyptian seed was, up to 1913 > taken in enormous 
quantities by Continental nations. During the War practically no cotton seed 
was shipped from Egypt or India to the Continent, and it is only in 1922 that 
appreciable imports 01 cotton seed have again been made: 19,600 tons from Eg5rpt 
and 3,400 tons from India. In 1912, 260,700 tons of Egyptian seed was shipped 
to the Continent and 322,150 tons to the United Kingdom. Reference has been 
made previously to the former large consignments of Egyptian seed to Germany 
(P- 137)*. 

Continental crushers are, therefore, commencing to work cotton seed from the 
Empire again, and it is to be hoped that oil and cake manufacturers in the United 
Kingdom will not neglect the possibilities of utilizing even larger quantities than 
in pre-war days. 

Soya Beans, 

Although soya beans can be grown in many of the British Possessions, it is 
evident that no exportable surplus has been produced in any case. Practically the 
whole of the imports of the United Kingdom arc derived from foreign countries, 
and in very variable quantities in recent years. 


Imports of Soya IIfans (Tons). 



1913. 

1919. 

1920. 

1921, 

1922. 

Russia 

38,086 

— 

__ 

12,063 

27,187 

China 

3^430 

2,065 

617 

4,461 

18470 

Japan (including Formosa leaded 
territories in China) . , 

1,929 

59 i 5 oo 

13.535 

44*901 

13,700 

Other countries 

2 


825 

— 

— 

Total 

76.447 

bi, 5 h 5 

H .977 

61.42s 

59.357 


It appears that the annual requirements of the United Kingdom now amount 
to 60,000 tons of soya beans, though it is of interest to note that in 1915 over 
175,000 tons were imported, and that an average of over 20,000 tons of soya-bean 
oil (equivalent to about 170,000 tons of bcans)t has also been imported annually 
from foreign countries during 1919-22, while an average of over 10,000 tons of oil 
was exported. 

Soya-bean oil has been largely used to replace American cotton oil and supply 
the need for liquid oils in the manufacture of margarine, owing to no surplus of 
American cotton oil being available in recent years for import to the United 
Kingdom. 

There is, undoubtedly, a large demand for soya-bean oiPin the United King- 
dom — a demand which might be increased by home consumption or by exporta- 
tion to the Continent of oil and cake — but the fact remains that cultivation of this 


• Review Oil and Fat Markets, 1922, p. 92. 
f Assuming the yield of ojl obtained to be i a percent. 
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crop has not led to the production of exports from Empire sources^ and it is 
possible that the seed cannot be grown sufficiently cheaply in competition with 
the enormous Chinese and Manchurian supplies. 


Ses<rtne Seed. 

As mentioned previously, this seed has only been imported to the United 
Kingdom in any quantity during the War, when supplies were diverted from the 
Continent. Prior to the War, small (]uantitics were occasionally imported, prob- 
ably more for use in compound cake than as a source of oil; since the War the 
largest import of this seed is that of iq20, 5,468 tons, of which only 815 tons 
came from British Possessions. It is a most regrettable fact that this valuable 
seed does not seem to meet with favour from luiglish oilseed crushers, as it is 
grown on a large scale in India and in fair (jiiantitics in other British Possessions 
— e.g., the Sudan, East Africa, etc.— and it seems that its cultivation might well be 
extended. Possibly the reason for the small im[>ortance of this oilseed, and also 
of the oil in the United Kingdom, is to be traced to the excellent demand on the 
Continent (see p. 68) already referred to. 


Castor Seed. 

The imports of castor seed to the United Kingdom do not call for any very 
special comments beyond the observ'ations that supplies have been drawn practic- 
ally entirely for many years past from India, ♦ and that the imports from 1919-22 
are very much lower (1922 is the highest) than in pre-war times. 

During the War the demand for castor seed was very large— oil of any kind 
was wanted, and castor oil w’as particularly needed for lubrication of internal 
combustion engines; this decreased demand for seed is not easy to explain. 


SunfloKcr Seed. 

This seed has never assumed any great importance as an oilseed in the United 
Kingdom, though it has been imported from time to time from South Russia, 
where it is of considerable importance. 

The sunflower has been recommended frequently as an oilseed crop suitable 
for “ cultivation in many British l\)ssessions, and has been growm to some 
extent in South Africa for some years past, and now appears to be of increasing 
importance in India. Of the total imports of 1922 — amounting to j»,i87 tons — 
1,569 tons were derived from India and 124 tons from South Africa. It is to be 
hoped that the production of this seed will increase in these countries and else- 
where, as there seems to be no difficulty in disposing of the seed in the United 
Kingdom. The price obtainable for the seed is not high, but cultivation is not 
difficult or costly, and if properly prganized, should be profitable. 

• Dining the ^ar supplies were obtained from various other sources. 


tx. 


10 
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Ground Nuts, 

Prior to the War ground nuts were regarded as of little importance as a source 
of oil and oilcake in the United Kingdom, and the imports of ground nuts were 
so insignificant as not to be recorded separately. During the War large supplies 
of ground nuts formerly worked on the Continent — chiefly in France, followed 
by Germany, the Netherlands, and Italy — were diverted to the United Kingdom; 
since the War very considerable quantities of ground nuts have been imported 
annually, though latterly importation has decreased gradually to the United 
Kingdom and increased to the Continent. 

ft is desirable to quote in some detail the recent statistics relating to imports 
of ground nuts to the United Kingdom, as these show a good deal of variation 
from year to year, particularly in connection with the sources of supplies. 


Imports of Ground Nuts to United Kingdom (Tons). 




1920, 

1921 . 

1922. 

Undecorticated 

Not recorded 

81 ,171 

61,998 

53.535 

Decorticated 

separately 

43.123 

33.405 

12,221 

Total (tons) . . 

107,108 

124,294 

95.403 

65.756 

Value {£) 

From Itritisli Possessions; 

3, (>48,900 

4,886,092 

1.799.059 

1,167,746 

Undccorticatcd .. 

— 

75.332 

45.407 

3 i. 49 > 

Decorticated 

— 

39.277 

30.824 

9.627 

'I'otal 

100,977 

1 14,609 

7 M 3 ' 

41,1 18 

Total from foreign countries: 

For comparison: Exports from United 

6,131 

9,685 

19,172 

24,638 

Kingdom 

521 

1.843 

•11,070 

3.644 


It is obvious that the bulk of the imports arc derived from sources within the 
Empire, and it is quite certain that these sources might well supply the whole 
of the United Kingdom demand for ground nuts. The imports from foreign 
sources need not be discussed in detail, the chief source being French West 
Africa, from which 19,307 tons were derived in 1922, while 1,494 
obtained from Portuguese West Africa. 

With regard to the origin of supplies from British Possessions, the following 
figures show some rather interesting fluctuations: 


Imports (Tons). 


From: 


J919. 

1920. 

1921. 

1922. 

Gambia U,* . . 

. . * . 

• • 57.854 

62,591 

41.176 

29,891 

D.* . . 



2,038 

868 

174 

Nigeria U. 


— 

9,696 

1,711 

503 

M D. .. 


• • 34.673 

28,449 • 

11,182 

865 

British U. 



— 

— 

— 

Eatt Africa D. 


— 

23s 

873 

2,155 

India U. 


7,606 

2,646 

2*345 

480 

D. 


. , . . — 

8.309 

' 7 . 435 t 

6,334 

Other British Posiessions U. 

409 • 

399 - 

'75 

617 


D. 


146 

.465 

99 


U— Undecortica^cd, D=dccorti<;itcd. f Including Ceylon in 1921, 3,881 
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It will be seen that the largest imports are generally those from Gambia in 
the form of undecorticated nuts, and from Nigeria as decorticated nuts, whilst 
a considerable amount of decorticated Indian nuts — i7i43S tons, including 
3,881 from Ceylon — was imported in 1921. 

The great reduction in imports of ground nuts to the United Kingdom 
in 1922 is not attributable to any deficit in supplies, but is obviously due to 
enormous demand on the Continent — chiefly by France. Before the War France 
utilized annually 450,000 to 500,000 tons of ground nuts, and in 1922 imported 
238,879 tons of undecorticated and 222,285 tons of decorticated nuts, a total of 
461,264 tons. 

Ground nuts might well be worked to a greater extent than at present in the 
United Kingdom, as fairly large amounts of both cake and oil are imported to 
satisfy the demand. The following figures show distinctly that the United King- 
dom demand is not met entirely by the home oil-crushing industry. 


Ground-nut cake: 

1920 (Tons). 

1921 (Tons). 

1922 (Tow). 

Imports 


45.«''<9 

59 . 5*9 

Exports 

4.502 

*.093 

224 

Rc-exports 

7.374 

203 

1,522 

Difference: Imports (less exports | re-exports) 
Ground-nut oil : 

15,628 

' 4.593 

44.073 

Imports 

10,250 

8,965 

7.970 

; Exports and rc-exports 

C 305 

3.464 

3.657 

Difference: Imports (less exports fre-exports) 

8.855 

5.501 

4.3*3 


The decrease.in working of ground nuts in the United Kingdom since the War 
is to be attributed largely to the cost of shipment to the United Kingdom com- 
pared with France; Marseilles, the centre of the French ground-nut industry, 
being more favourably situated with relation to India, West Africa, and China, 
tlie chief commercial sources of ground nuts. 

Copra. 

A comparison of the following figures for imports to and exports from the 
United Kingdom serves to indicate the increasingly important position of copra 
in the oilseed-crushing industry. 

Copra Imports and Exports (Tons). 


Imports.. 

Exports . . 

.. 

19*3. 

30,868 

16,664 

1919. 

7 *. 53 * 

3.545 

1920. 

57.368 

' 4.937 

1921. 

. 54.685 
17,921 

1922. 

86,084 

22,252 

Difference . . 

• 

14,204 

67,986 

42.43* 

36.764 

63.832 


The greatly increased demand for copra — largely for the manufacture of refined 
oil for marganne — is very evident, an average of over 52,000 tons being retained 
in the country each year from 1919-22, compared with about 14,000 tons in 1913.* 

Detailed figures prior to 1913 not available. 
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In considering the increased demand for copra in the United Kingdom it is 
desirable also to compare the imports to the other important consumers, France, 
Germany, and the United States, in 1913 and 1922. 


Imports (Tons). 



1913. 

1922. 

'0 France 

.. 123,360 

113,294 

,, Germany 

. . 196,449 

282,676 

,, Holland 

100,635* , 

168,446 

,, United States of America . , 

20,284 

1 12,812 


Thus France has nearly regained her pre-war position, Germany’s imports 
have increased considerably, and the import to the United States has increased 
more than fivefold; it is therefore evident that the present large imports to the 
United Kingdom are not due to diversion of supplies from other nations. 

Although the demands for copra have increased enormously on all sides the 
supplies have also increased; before the War the world’s total exportable surplus 
was about 540,000 tons a year, and now probably amounts to about 900,000 tons,t 
due to the great increase in coconut planting in the tropics, and to new plantations 
coming into bearing. The chief factor which might limit supplies of copra to 
Europe would be a fall in price below the limit at which collection and preparation 
of copra would be unremuncrativc. 

1 he following table indicates the sources of imports of copra to the United 
Kingdom : 


From forcignjcountrics: 


' 9«3 

( Tons ). 

( Tons ) 

Dutch East Indies .. 


>7 

2,281 

Portuguese East Africa 




Philippine Islands 


3,410 

7,400 

Other countries 


1,814 

1,236 

Total 


6,154 

12,684 

From British Possessions: 

British East Africa 


29 

1,421 

British India 


3 ) * ^5 

4,240 

Straits Settlements, etc. 


6,I2() 

30.43^ 

Federated Malay Stales 


465 

474 

Ceylon, etc. . . 


172 

M.325 

Australia! 


7.377 

4,690 

New Zealand^ 


5,404 

2,817 

Fiji Islands 


42 

6,280 

West Indies . . 


404 

3.21 1 

Other countries 


1,510 

5.504 

Total British . . 


24,714 

73.400 

Total all sources 


. . 30,868 

86,084 


• Re-export, 82,356, chiefly to Germany. 

f A recent estimate puts the 1923 world’s shipment at over 1,000,000 tons (Review Oil and Fat 
Markets, 1923; Faurc, Blattman and Co.). 

J Principally New Guinea, Papua, and South Sea Islands. 

§ Principally South Sea Islands. 
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It is interesting to note that prices of copra in 1922--/23 3s. to £2$ 8s. per 
ton — were rather below those ruling just oefore the \Var — viz., to £28 

per ton.* 

In 1922 the United Kingdom demands were largely met by copra from within 
the Empire, nearly seven-eighths of the total imports being clerived from British 
Possessions, the Straits Settlements, Ceylon, ana the Fiji Islands being the chief 
sources in the order named. 

A considerable anjount of coconut oil is also imported to the United Kingdom, 
and of this the majority is consumed, as will be seen from the following figures 
for imports and exports, on page 153. 

To summarize oriefly the position in the United Kingdom, it is evident that 
there is a sustained demand mr copra, coconut oil, and coconut cake greatly in 
excess of pre-war requirements, and that the demand is largely met by imports 
of copra and coconut oil from the Empire. It seems that llic working of copra 
might well be developed further, as home consumption of coconut oil is evidently 
in excess of production, and the cake is now deservedly popular and largely used 
for feeding. 

Palm Kernels. 

'rhe increased importance of palm kernels in the United Kingdom since the 
outbreak of war is one of the most striking features of the vegetable oil industry. 

The following figures show the relatively small importance before the War 
of the United Kingdom imports compared with those of (Germany, and the 
present state of imports. 

Imfohts. 

I90'^ igi.l. 

To I Kiiigilom .. .. 17,306 36,012 212,138 

,, ( iennaiiy ■ . . .. .. .. 235,616! 254,4547 126,880! 

The largest import of palm kernels to the United Kingdom in any one year 
is that of 1919, when over 304,000 tons were imported; in the two following 
years the imports were as follows: 1920, 286,526 tons; 1921, 239,213 tons. 
Gennany has therefore* begun to regain, to some extent, the important pre-war 
position in the palm-kernel trade, particularly since the removal of the £2 per 
ton export duty on kernels shipped from West Africa to foreign countries. 

The demand for palm kernels — largely for oil for margarine manufacture — is 
therefore well sustained, and so far Ciermany has not regained her pre-war lead 
in working palm kernels. The statistics for 1922 serve well to indicate the sources 
of supply of palm kernels. 

Approximately twenty-four twenty-fifths of the total impOrta-arc obtained 
from British sources, and practically the whole of the importst are worked up 
in the United Kingdom. Further, it is obvious that practically the whole of the 

• For recent prices see p. 82. 

f Review Oil and Fat Markets, 192a, p. 57. Hamburg and Harburg only, 1909-1913; 
Germany, 1922 (p. 60). /jnt/)/. Inst. Indian Trade Enquiry Kept, gives 264,361 met. ton5"-26i,5oo 

tons for total Genpan output in 1913. 

1922, tons oHicrnels were re-exported. 
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oil produced is consumed in the country, as a comparatively small quantity of 
palm-kernel oil (8,089 exported in 1922.* 

Imports of Palm Kernels to United Kingdom, 1922 (Tons). 


From British Possessions: 


Gambia 

323 

Sierra Leone 

39.062 

Gold Coast (and Togoland) 

1.990 

Nigeria (and Camcroons) 

154,497 

Other sources 

166 

Total British 

196,038 

From foreign countries: 

French West Africa 

13.955 

Other countries 

2,145 

Total foreign 

1 6,1 00 

Total 

212,138 


Speaking broadly, palm kernels and copra are interchangeable, the oils from 
both being of enormous importance in the margarine industry. Coconut oil is 
rather more valuable than palm-kernel oil, and copra is also richer in oil than 
palm kernels, but the ease of handling kernels and the less storage space occupied 
per ton are factors of sufficient importance as to render kernels a very serious 
competitor which may in the future tend to replace copra more or less in the 
world's markets. 

One interesting feature of the trade in palm kernels might be mentioned — f.e., 
that the present price of kernels is lower tlian that ruling in 1913, and almost the 
same as that in 1909, while recent prices of oil are lower than pre-war prices. 

Livi-upoor. Prici-s. 


Kernels: 


1909. 

1913. 

1922. 

1923. 



£ s- 


s. 

L 

s. 

L ' 

Price per ton 

f From 
\To 

14 8 

17 12 

21 

24 

18 

10 

16 

18 

10 

17 

17 

21 

Oil: 



In Barrels. 

Naked. 


Price per ton 

f From 

— 

40 

0 

33 

15 

36 

\To 

— 

49 

10 

39 

10 

44 


Oil Imports and Exports. 

Many different kinds of oils are imported and exported, in some cases in 
relatively small quantities. It is therefore convenient to group these together 
under the following headings, and to consider each group ^parately: 

Group I. Vegetable oils, including all oils derived from fruits and seeds. 

Group 2, Animal oils, such as tallow and lard. 

Group 3. Fish, fish-liver and whale oils. 

• Palm-kernel cake is not recorded separately in official statistics, so that it is not possible to 
estimate hoijic consumption exactly. 
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Group I. — Vegetable Oils. 

Impohts of Vegetable Oils to United Kingdom (Tons). 


1913- 


Oil. 

Linseed : 

UrtTe fined. Refined. 

Unrefined. 

Refined. 

F.« 

1 1 ,884 — 

3.455 

f 471 (refined) 
\i 28 (boiled) 

B-t 


— 

— 

Total 

ll.SqSt 

3.455 

599 

Value (£) 

0 

0 

! 

134.472 

19.631 

Rape seed ; 

F 

7>599 

1.230 


R 

— 

12 


'Fotal 

7.599 — 

1.251 


Value {£) 

222, £556 — 

5<>.°S7 


Cotton seed: 

F 

1,061 16,580 

522 

8.7 

n 

9 ^ 

1,054 

2.405 

Total 

1,070 16,586 


3,222 

Value (£) . . . . 

31.7^8 55S.-77 

58,05.8 

>39.5-8 

Sova bean: 




F 

Inrludcd in 


— 

R 

“ other oils *' 

— 

— 

Total 


20,357 

-- 

Value (/) 


735. 

__ 

. n'sainc: 

K 

Included in 

35 

— 


“ other oils ” 



Value {£) .. .. 


2,178 

— 

Castor seed : 




F • 

1 ,067 

1,268 


B 

332 — 

L247 

— 

Total 

>.399 — 

2 . 5^5 


Value (^) .. 

4 '.87s — 

122,243 

— 

Olive: 



4,984! 

F 

2,882 6,163 

2,8io§ 

Value (£) .. .. 

> 30 .> 9 . 385.257 

174,829 

411,298 

Ground nut: 




F 

Included in 

5,222 

2.736 

B • 

“ other oils ** 

— 

12 

Total 


5,222 

2,748 

Value (X) .. .. 


229,913 

179, >65 

• F, — from foreign cotSntries. 

• 

f R. 'from Rritish Possessions. 

X Including ^2 tons “ »ot pure 


§ I ton ex British 

in each case, 

• 
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Imports of Vegetable Oils to United Kingdom (Tons) Continued. 


igi3. ^ 932 . 


Oil 

Coconut : 

Unrefined. 

Refined. 

Unrefined. 

Refined. 

F 

21,761 

26,897 

10,759 

9.057 

B 

9>379 

440 

17,790 

784 

Total . . 

31,140 

27»337 

28,549 

9,841 

Value (^) 

.. 1.342,469 

1,316,246 

I*, 134, 982 

485,920 

Palm kernel :• 

F 

-- 

2,902 

303 

123 

B 


10 

139 


Total 


2,912 

442 

123 

Value (£) 

Palm oil : 


141,967 

20,237 

8,906 

F 

6,495 

— 

1 1,298 

__ 

B 

71,615 


59,968 


Total 

78,1 10 


71,266 

— 

Value (£) 

.. 2,326,S,|2 


2,321,492 

— 

Other vegetable and seed oils: 

F. (not enumerated) . . 

20,274 


2.54^' 

1,809 

B 

106 


^33 

2 

'Fotal 

20,3X0 


2,679 

1,8 1 1 

Value [£) 

767,810 


141,930 

i35>294 

“ Oil uncnumcrated 

Fstimuted tonsf 

37,000 




Valued) 

129,407 



— 


In comparing the total crude or unrefined oil imports of 1913 with those of 
1922, allowance must be made for a quantity of “ oil unenumerated/^ value 
1 29,407 in the official returns. At an average price of /I35 per ton this will 
represent about 37,000 tons of oil, bringing the total unrefined oil imports to 
15^,478+37,000 = 191,478 tons in 1913, compared with 140,157 in 1922, indi- 
cating a decided decrease in imports of unrefined oils. 

Imports of refined oils have decreased in 1922 to nearly one-half of the 
quantity in 1913, no doubt due to the greatly increased capacity of oil-manu- 
facturing and refining plant in the United Kingdom. 

Taking thcrviifferent oils separately, it is seen that imports of linseed oil have 
decreased from over 11,800 tons in 1913 to a little ovef a, 000 tons in 1922. 
Imports of rape-seed oil in 1922 are less than one-sixth of tnose in IQI3« The 
figures for cottonseed oil are distinctly interesting. The quantities of unrefined 
oil imported are in both ye^rs comparatively small, but two-thirds of the 192a 

• Including refined palm oil in 1913.. f Assuming per ton. 
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import is from Egypt, while practically the whole of the 1913 import w^s from 
China and the United States. The import of refined cotton-seed oil in 1022 — about 
three-fourths of which was derived from Egypt — is less than one-nfth of the 
import of 1913, which was principally from the United States. No comparison 
between 1913 and recent years can be made for soya-bean oily but it might be 
noted that considerable quantities of crude soya-bean oil enter the port of London 
— generally in bulk tanks in Japanese vessels— -and, after sampling, are reshipped 
to the Continent, principally to Belgium and Holland. 

Although soya bAns have been experimentally grown in many British Posses- 
sions, they do not yet appear to have attained any importance as an oilseed; 
whether they w'ill do so only time can show. At present soya beans arc so cheaply 
produced in Manchuria and China that their profitable cultivation as an oilseed 
elsewhere seems doubtful. It must be remembered that tlie plant is resistant 
to distinctly adverse climatic conditions, and valuable as fodder and as a green 
manure, and that its cultivation, both as an oilseed crop and for fodder, has 
grown rapidly in recent years in the United States of America. 

Imports of sesame oil are too insignificant to mention; apparently oil refiners 
and users in this country are content to allow this oil to be absorbed on the 
Continent (see p. 67). Imports of castor oil in both years are small, but in 1922 
practically half the total import was from India. Imports of olive oil arc in all 
cases from foreign countries, this oil not being produced in any quantity in 
British Possessions (sec p. 64). 

The ground-nut oil imports are derived from foreign countries — crude oil 
chiefly from Japan and China, refined oil chiefly from the Netherlands. Most 
of the home demand for this oil is met by imports of seed, and it certainly seems 
'that efforts might be made in India and Burma to compete with Chinese and 
Japanese exports of the oil. Up to the present nractically all of the ground-nut 
oil produced in Burma has been absorbed locally. 

The imports of crude coconut oil arc practically the same in 1922 as in 1913, 
but imports of refined oil have decreased to a little over one-third. This decrease 
is no cfoubt due to increased facilities for manufacturing and refining such oils in 
the United Kingdom. 

The total imports of coconut oil in 1922 show a considerable decrease com- 
pared with those of 1913, but the average total import for the years 1919-22 
amounts to 58,490 tons. 

The following table shows the proportions of imports from foreign and 
British sources in 1913 and 1922, and also the amounts of oil exported. 

Coconut Oil (Tons). 

Imports from: i9>3* 

British Posa^issions . . . . . . 

„ foreign countries . . . . 48/358 


Total imports 

38,477 

38,390 

Exports (total export and re-export) 

9,773 

3.775 

Differfnce (impost less export) 

48,704 

34,6.5 


192a. 

18.574 

19,816 
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It is evident that supplies are now drawn to a much larger extent -from British 
Possessions than before the War, chiefly from Ceylon, which supplied 14,867 tons 
in 1922; the chief source among foreign countries in that year being the Nether- 
lands, with 17,449 tons. In 1913, 30,381 tons out of a total import of 58,477 tons 
was derived from Germany. 

The imports of palm-kernel oil are too small to merit much attention, though 
it is of interest to note that 139 tons of this oil came from Nigeria in 1922 ; and in 
1920, 3,342 tons were imported from Nigeria. 

Pam oil has for many years been imported to the UnitSd Kingdom in large 
quantities, principally from the southern part of Nigeria, from which over 
^7,500 tons of the total from all sources — 73,077 tons — was derived in 1922. 
The quantities from Sierra Leone and the Gold Coast are small, 1,448 tons and 
395 tons respectively. The principal foreign sources of palm oil in 1922 are 
French West Africa, 4,343 tons; the Belgian Congo, 2,169 tons; the Netherlands, 
1,613 (no doubt re-export); and — most interesting of all sources — Dutch 
^ssessions in the Indian Seas, 1,199 presumably derived from the recent 
Dutch oil-palm plantations in the east of Sumatra (see p. 85). 


Vegetable Oil Exports. 

In the following table are given the exports and re-exports of the various 
vegetable oils, to which are added, for convenient reference, the totals for imports 
of these oils : 


1913 


1922 


Exports 

Re-exports 

Exports 

Re-exports 


1913 (tons) 
1922 (tons) 


Vegetable Oils: Exports and Re-Exports 



Linseed. 

Rape. 

Cotton. 

Soya. 

Olive. 

Tons 

29,911 

5 >839 

2 S »535 

9.390 

324 

/ 

880,833 

175,846 

770.536 

294,238 

46,670 

1 ons 

881 

3 

947 

— 

1,126 

^ 1 

21,819 

161 

30/140 

— 

84.239 

Tons 


4 W 

10,576 

8,097’ 

85 

1 

2,352,101 

217,123 

497481 

374.428 

24,238 

Tons 


2 

189 

>83 

144 

, i 

55S 

142 

4,969 

6.839 

17.769 






Imports (for 


1 1 ,898 

7»599 

17,656 

— 

9.045 


4>054 

1.251 

4.798 

• 

20,357 

7.794 


Taking a broad survey of the export figures, and omitting the re-export 
figures, which, with the exception of coconut and palm oils, are not of any great 
moment, the following are the chief points of note: 
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Linseed Oil , — ^The exports in 1922 are more than double those in 1913 1 * 
1922, however, only 9,671 tons went to British Possessions out of a total cxpoi 
of 59,388 tons ; in 1913, 950 ^^ tons,* or over half the total export, went to Bntisl 
Possessions. 

The exports to British Possessions are mostly divided in small quantitie 
between practically all parts of the Empire, the largest export in 1922 being tha 
to Australia — viz., 2,876 tons fraw oil, 1,855 boilca oil, 782 tons; refiner 
oil, 239 tons). It ij curious tnat Australia should import linseed oil from th 
United Kingdom; linseed can be grown in Australia, and is grown there t* 
some extent (see p. 231), and is also imported to Australia from New Zealanc 
and elsewhere; further, linseed oil is manufactured in Australia, in evidence o 
which may be quoted the fact that imports of linseed cake to the Ibiited Kingdon 
from Australia amounted to 7,820 tons and 4,462 tons in 1921 and 1922 respec 
tively. The exports of oil from the United Kingdom to India amounted ir 
1922 to 1,112 tons, including 995 tons boiled oil. 'rhere is no reason wh} 
Indian oil factories should not be able — with proper plant and skilled super- 
vision — to produce linseed oil and boiled oil of good qiiality Irom home-growi 
seed, as their manufacture does not entail any great dimcullies. 

Rape 0 / 7 .— Exports of rape-seed oil in both 1913 and 1922 arc comparative!) 
small; the exports have varied widely since 1920, when 14,623 tons were exported 
(6,596 tons to the Netherlands, 2,734 to Germany, 3,034 to Belgium, and 
1,073 France); in 1921 only 2,692 tons were exported. In 1913 and in 1922 
the United States was the largest buyer, taking about 3,800 tons in each year 
The quantities exported to British Possession,s are in all cases small (542 


THE Unitkd Kingdom, 1913 -1022. 


stor. 

Ground Nut. 

Coconut. 

Palm Kernel. 

Palm. 

Other Sorts. 

^8I8 

— 

6,049 

j .SoSj 

46,244 

2,787 

.839 


269,242 

67.265 

1,308,050 

61,240 

31 

~ 

3.624 



*.237 

-674 


157.763 



45,006 

,136 

3.544 

1,669 

8,089 

95 * 

5.'>23 

,781 

162,264 

79,097 

296469 

37.124 

235.647 

59 

i '3 

2,106 


19,839 

865 

,192 

5.63' 

92.257 

— 

638,666 

51,248 

mfarison). 

.399 

— 

58477 

2,912 

78,1 10 

20,380 

.515 

7.970 

• 

38.390 

565 

73 W 7 

4490 


1913, 89 tons in 1922), and no details are available as to the countries to which 
these were sent. 

• IncludiTig 1,400 tons to Egypt. 


f Including, in 1913, refined pa|m oil. 
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Cotton-Seed Oi 7 .— The following figures indicate the amounts; of unrefined 
and refined oil exported in 1913 and 1922, and the proportions of these sent to 
British Possessions and foreign countries : 


Refined oil to; 

igi 3 

(J'OTTS). 

1922 

(Tom). 

British Possessions 

1,491 

859 

Foreign countries .. 

23,522 

8,326 

Total . . 

25,0131 

9,185 

Unrefined oil to: 

British l^jsscssions . . 

319 

38 

Foreign countries . . 

203 

1.353 

'Fotal 

522 

1 . 39 ' 


The exportvS of unrefined oil arc principally to the Continent, chiefly the 
Netherlands, which country took 860 tons in 1922; no details are available as to 
countries in connection with the small exports to British Possessions. The 
exports of refined oil to foreign countries were almost entirely to the Continent in 
1922, the principal buyers being Denmark, 1,123 Germany, 1,281 tons; and 
the Netherlands, 3,798 tons. The largest exports to British Possessions in 1922 
were those to British West Africa, 204 tons, and British Guiana, 421 tons. 

Soya-Bean Oil , — The exports of soya-bean oil have varied during 1919-22 
from 1,039 tons in 1919 to 10,435 iri 1920. The largest importer among 
foreign countries is Italy, which took 4,850 tons in 1922, the remaining exports 
going to various Continental countries. Out of 715 tons exported to British 
Possessions in 1922, 645 tons were exported to Malta and Gozo. . 

Olive Oil . — Exports of olive oil consist almost entirely of refined oil; only 
20 and 19 tons of unrefined oil were exported, and 313 and 68 tons re-exported, 
in 1913 and 1922 respectively. The small exports (56 tons) of refined 
oil in 1922 were distributed as follows: India 21 tons, Australia 7 tons, New 
Zealand 10 tons, Canada i ton, other British Possessions 17 tons, foreign countries 
10 tons. Re-exports of refined olive oil to British Possessions amounted to 
42 tons in 1922 (South Africa 6, Australia ii, Canada 17, New Zealand 7 tons). 

Castor Oil. — The great bulk of the exports of this oil go to foreign countries, 
which in 1922 took 3,321 tons, compared with 815 tons to British Possessions. 
The largest exports to foreign countries in 1922 were those to Germany, 1,819 
tons (in 1913 Germany took 6,686 tons), and the United States, 512 tons. 
Among British Possessions Canada is the largest buyer, with 447 tons in 1913 
and 395 tons in 1922 ; in the latter year 152 tons went to Australia. 

Ground-Nut Oil . — Exports of this oil are comparatively small, and it is 
obvious that the bulk of the oil produced from imported ground nuts is con- 
sumed in home manufacture. No details of exports of ground-nut oil are 
available before 1920. In 1922, 1,345 tons of unrefined oil went to foreign 
countries (Netherlands 723 tons, Belgium 435 tons), and 9 tons to British Pos- 
sessions; 2,163 tons of refined oil went to foreign countries (1,247 
Netherlands), and 27 tons to British Possessions. 
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Coconut Gi 7 . — The exports and re-exports of coconut oil in 1913 and 1922 
were as follows : 

1913. 192a. 


Exports to: 


Unrefined 

Refined 

Unrefined 

Refined 


{Tom). 

( Tons). 

(Tom). 

( 'Tons). 

Foreign countries. , 


3,096 

2,069 

^54 


British Possessions 


7 

■'^77 

5 


Re-exports to: 

Tvtal 

3 . *03 


259 

1,4 10 

Foreign countries. . 


2,928 

5i<S 

1, 218 

844 

British Possessions 


117 


4 ^ 

3 


Total 

3.045 

576 

1.259 

f^l 7 

Total export f re-export . , 

6,148 

3 . 5 -i 5 

1.518 

2,257 


The exports and re-exports ol coconut oil are, therefore, small in relation 
to imports of oil and copra, and have decreased from 9,763 tons in 1013 to 3,775 
tons in 1922. Considered in conjunction with the greatly increaseu imports of 
copra in recent years, tlie above facts afford further evidence of the largely increased 
demand for coconut oil in the United Kingdom. In all cases the bulk of the 
exports and re-exports of both refined and unrefined oils are shipped to foreign 
countries— chiefly to Continental countries such as Russia, Denmark, Nether- 
lands, and Germany, In 1922 only a small proportion of the total exports 
and re-exports was shipped to British Possessions, principally in the form of 
refined oil. 

Palm- Kerne I Oil- It will be seen that exports of palm-kernel oil in 1922 are 
much larger than in 1913, the 1913 export including also refined palm oil, 
quantity not recorded. 

The following figures show the relative amounts of refined and unrefined 
oils and destinations in 1913 and 1922: 

1913. 1922. 



1 ' 111 (‘fined 

Refined 

Unrefined 

Refined 

Exports to: 

( 'l 'i>ns). 

( 7 on \ ) . 

{Tons). 

{Tons). 

British Possessions 

246 

33 

179 

3 * 

Foreign countries . . 

804 

725 

6,099 

1,780 

Tot.i! 

1,050 

75 « 

6,278 

1,811 


In all cases the bulk of the export is to foreign countries, chiefly to Con- 
tinental countries; in 1922 Belgium was the largest buyer oPtrefined oil, with 
i,i8i tons, followed by the Netherlands, 414 tons, and the United States, 
138 tons. The Netherlands was also the largest buyer of unrefined oil, 
3449 tons, while 1,309 tons were shipped to the United States, and 690 tons 
to Germany. 

Reference has been made previously (p. 1^9) tc/the increased importance of 
palm-kemel oil in the IJnited Kingdom, and it is obvious that the large demand 
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for palm-kernel oil is now met by home manufacture from imported kernels, 
as only an insignificant amount of oil was imported in 1922 ^viz., 565 tons 
—while 8,089 tons of oil were exported. * 1 r • 

The working of palm kernels in the United Kingdom might be increased 
with benefit to British West African Colonies which produce kernels and to 
manufacturers in the United Kingdom, as there is ample plant for expressing or 
extracting the kernels, but a market would have to be found for oil produced in 
excess of home requirements. The principal buyers are the various Continental 
countries, which in most cases impose tariffs on imported oils. The demand 
for palm-kernel oil in the United States might be increased, as coconut oil has 
increased enormously in importance in recent years in this country ; and according 
to the present tarifi rates (since September 21, 1922) import of palm-kernel oil is 
free, while coconut oil is rated at 2 cents per pound. 

Falm Oil. — Exports of palm oil must really be regarded in the light of re- 
exports, as these refer almost entirely to unrefined oil imported (chiefly to 
Liverpool) from West Africa and reshipped. In 1922, 394 tons of unrefined 
oil was recorded under “ exports of produce and manufacture of the United 
Kingdom,” though there seems no valid reason for this classification; in addition, 
557 tons of refined palm oil is also recorded (242 tons to United States of America, 
103 tons to Italy); the total quantity classifiable under “ exports ” is, therefore, 
only 951 tons. 

The following table shows the ” exports ” to foreign countries and to British 
Possessions in 1913 and 1922 (including 951 tons referred to above as exported 
in 1922): 



1913 

1922 

Exports to: 

('Tons). 

(7'ons). 

British Possessions 

294 

749 

Foreign countries. . 

.. 45.950 

20,041 

d otal 

. . 46,244 

20,790 


The exports of palm oil to British Possessions arc, therefore, inconsiderable 
in 1922. Four hundred and sixty tons were shipped to Egypt and 125 tons to 
Canada. The total export for 1922 is less than one-half that of 1913, partly 
accounted for by reduction in shipments to the largest buyer, the United States 
of America, in 1913, 18,490 tons were shipped to the United States, and only 
11,360 tons in 1922. This reduction in exports from the United Kingdom 
to the States is due to the increased tendency to ship direct from West Africa 
to America,* where the demand for palm oil is increasing rapidly. The above 
conclusion is eyiejent from the following figures : 


1920 1921 1922 

(Tons). (Tons). (Tons). 

United Kingdom exports .. .. 35,756 25,261 20,790 

U.S.A. imports .. ^ .. *8,727 *o,337 25,677 


• Recent U.S.A. tariff admits palm oil free. 
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Exports and re-exports of seed and vegetable oils of ‘‘ other kinds in 
1922 were made up as follows : 


Exports. Re-Exports, 



Crude 

Crude 

Refined. 

Crude 

Cmde 

Refined. 


Seed, 

Vegetable. 

Seed. 

Vegetable. 

To foreign countries . . 

877 

1.927 

2,218 

5 

652 

207 

„ British Possessions 

*4 

308 

279 

— 

I 

— 

Total (tons) 

» 89. 

2.235 

2,497 

5 

<>53 

207 

Value (£).. .. 

36.045 

77.804 

121,798 

366 

.b‘^.375 

J 2,507 


The proportions of such oils as are recorded above shipped to British Pos- 
sessions are small, and generally no details arc available to indicate the nature of 
these exports or the destinations. 


Group 2. — Animal Oils, 

In the following table are given import, export, and re-export statistics 
for 1Q13 and 1922 relating to lard; imitation lard, olco-margarinc, oleo-oil 
(the liquid oil separated from the stearinc of animal oil), and refined tallow; 
grease of animal origin and unrefined tallow, together with unclassified animal 
oils and fats and stearine. 







Oleo- Margarine^ 


Lard.\ 

Imitation J.ard. 

Oleo-Oii, and 


' 




Refined Tallow. 


1913. 

1912. 

1913. 

1922. 



Imports from: 





1913 

192a. 

Foreign countries: . 

. . 96,041 

1 1 0,88 1 

1 1,202 

4.597 

14.317 

2445 * 

British Possessions 

4,227 

4,086 

24 

33 

4.561 

5.479 

Total (tons) 

100,268 

ii 4,(/>7 

11,226 

4A30 

18.878 

29.930 

Value (i;) 

5,552,462 

7.653,753 

465.503 

296,473 

858,130 I 

480,698 

Exports to; 







Foreign countries. . 

112 

78 

1 1 

J50 

12,213 

3.238 

British Possessions 

197 

201 

87 

128 

712 

251 

Total (tons) 

309 

279 

98 

278 

12,925 

3.489 

Value {£) 

21,902 

21.740 

4,605 

J 6.053 

526,446 

139.783 

Re-exports to ; 







Foreign countries. . 

.. 14,902 

189 

226 

3 

8,623 

8,980 

British Possessions 

339 

239 

33 

2 

65 

442 

Total (tons) 

15,241 

428 

259 

5 

. 8,688 

9,422 

Value (/) 

865,450 

30,096 

11.237 

480 

^'^83.3 12 

410,782 

Total export and re-export 






(tons) 

15,550 

707 

357 

283 

21,613 

12,911 

• Quoted in United Kingdom Trade Returns as ” other seed oils not elsewhere specified,’ 

’ ” other 


vegetable oils not elsewhere tpccified/’^and (refined edible) oila “ other sorts: refined not elsewhere 
specified.” 

f Refined lard. 
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Tallow (Unrefined), 
Grease, and Animal Fats. 


Other Animal Oils 
and Fats. 


• Stearine, 


Imports from : 

1913. 

1922. 

1913- 

1922. 

IQU- 

1922, 

Foreign countries 

27,291* 

15,666 

10,793 

2,991 

4.033 

2,734 

Ilritish Possessions 

67,813 

43.045 

423 

7881 

96 

442 

Total (tons) .. 

95.104 

58.711 

11,216 

3 . 779 t 

4.^29 

3.176 

Value (,C) .. 

Fxports to : 

3,207,628 

2,169,483 

298,026 

179,056 

/ 

‘67444 

164,972 

Foreign countries 

31,686 

15,182 

Included 

856 

55 

Included 

1,382 

British Possessions 

3,260 

782 

with tallow, 
etc. 

with tallow 

798 

'Fotal (tons) 

34.946 

'5.964 

— 

9 "§ 

— 

2,180 

Value (£) .. 

Re-exports to: 

848,100 

470,506 


38,276 


93.469 

Foreign countries 

45.848 

20,833 

261 

782II 

■425 

48 

British Possessions 

1 . 3 H 

33 « 

1 1 

4 

58 

1 1 

Total (tons) . . 

47. '62 

21,171 

272 

--41 

OC 

4^3 

59 

Value (i) . . 

Total export and 

1,644,426 

813,056 

10,310 

37.135 

17.787 

4.075 

re-export (tons) 

82,108 

37>*35 

— 


— 

-- 


Lard . — The enormous imports of lard to the United Kingdom are almost 
entirely derived from the United States of America, from which country 
104,676 tons (out of a total of 114,967 tons) was obtained in 1922; only 4,086 
tons were obtained from British Possessions, of which 3,983 tons were from 
Canada and 102 tons from Australia. The vast majority of lard exported from 
the United Kingdom in 1913 represented re-exported material, and the total 
amount exportcu or re-exported in 1922 only amounts to a total of 707 tons, of 
which 440 tons were to the British Possessions (Channel Islands 132 tons, West 
Africa 38 tons, Malta and Gozo 178 tons). 

The consumption of lard in the United Kingdom is obviously very large, and 
the only means of meeting the demand from Empire sources would be by 
increasing pig-farming in the United Kingdom or the Colonies. Pig-farming 
is apparently on the increase in the United Kingdom, but there is obviously 
room for expansion on a large scale, as the imports of bacon and allied products 
amount annually to a total of about £^0,000,000. 

Imitatioji Lard , — The imports of this material are comparatively small, and 
in 1913 were chiefly (^,233 tons of the total of 11,226 tons) from the United 
States; in 192Z tile chief importers were the Netherlands, 1,309 tons; Belgium, 
1,726; the United States, i ,537 tons. Small imports from Canada comprised the 
whole of the imports from British sources. The exports of imitation lard are 
too small to merit comment. 

• Including vegetable tallow. f 628 tons Australian. 

i i,an tons refined animal 011,^2,568 unrefined. § All refined. 

532 tons refined animal oil. 
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(Srease^ Crude Talloto, and Animal Fats . — The import figures refer to crude 
ttHow,* and the following table shows the chief sources of imports of tallow : 


Imports from : 

China 

igu (Toni). 

5.583 

igaa (Tonj). 

201 

United States 

4.-83 

2,978 

Uruguay 

3.885 

2,0^ 

Argentine Republic 

Other foreign countries 

11.336 

9.704 

2,084 

yi 9 i 8 

Australia . . 

45.764 

18,817 

New Zealand 

21 , 2 IC 

24,028 

Other British sources . . 

834 

200 

Percentage of total from British sources 

7»-3 

750 


Foreign imports of tallow in 1913 were principally drawn from South 
America, China being the next important source; since 1920 the ejuantities 
derived from China have been insignificant. Imports from Australia in recent 
years are much smaller than before the War. The average yearly imports from 
Australia during 1919-22 amount to about 17,400 tons compared with an average of 
over 43,000 tons for 1Q12 and 1913. 'Fhe average yearly imports from New Zeiuand 
during 1919-22 are almost the same — 20,550 tons — as in years before the War, 
The following figures show the relationship between total imports of tallow, 
etc., compared with exports of home manufactured material and re-export of 
foreign merchandise before and since the War: 


Total imports . . * . . 


1912! 

(Tons). 

101,967 

(I'ons). 

95,104 

1919! 

(Tons). 

« 8.339 

1920 1921 

{Tons), (Tom), 

44,659 48,910 

igii 

(Tonr). 

58,856 

Approximate average . , 
Exports 


29.393 

34.946 

28,891 

60,000 

18,787 16,971 

.5.964 

Approximate average . . 
Re-exports 


48.675 

47,162 

22,300 

20,000 

20,774 20.787 

21,171 

Approximate average 

Retained in United Kingdom 
(approximate) 

24,000 

13,000 


21.000 

19.000 



Although certain other materials are included under “ tallow ” prior to 1^20, 
and an exact comparison of pre-war with post-war trade is not possible, it is 
obvious that there is a diminution in the trade in tallow since the War, and that 
the amounts of tallow retained for consumption in the United Kingdom vary 
considerably from year to year. Out of the total exports and rercxports of tallow 
in 1922, amounting to over 37,000 tons, only i ,020 tons were clJtpdrted to British 
Possessions, the exports being those to India and Canada-^viz., 5^5 

and 129 tons respectively — the remainder being distributed in small quantities 
to various countnes. The bulk of the export trade in tallow is to the Continent, 
the total amounts of tallow andmther animal fats t^ the principal destinations in 
* Prior to 1920 imports under this heading include stcarine and vegetable tallow, 
f Including vegetabtE tallow. 


n. 


ii 
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1022 being as follows: Italy 5,079, Germany 8,596, Netherlands 4*126, France 
3,384, Belgium 3452, Latvia 1,568, Poland 2,394 tons; while 2,211 tons were 
shipped to the united States. In 1913 Russia was the chief destination, with 
2^fg6d tons out of a total export (including re-export) of over 82,000 tons. 

oJeo- Margarine^ Oleo-OtU Refined Tallow . — The imports of these refined 
animal oils for use in margarine and various edible fats are considerably larger 
in recent years than in 1913. 

Imports to United Kingdom. i 



1913. 

19 * 9 . 

1920. 

Z92I. 

1922. 

From foreign countries 

•• 14,317 

38.283 

24,060 

21,197 

24451 

„ British Possessions 

4,561 

12,204 

6,588 

6,238 

5479 

Total.. 

. . 18,878 

50487 

30,648 

27435 

29.930 


The chief sources of foreign supplies are the Argentine Republic and the 
United States of America; in 1922 the imports from these countries were 13,934 
and 6,280 tons respectively. Supplies from British Possessions are almost 
entirely derived from Australia and New Zealand, which contributed 3,242 
and 1,920 tons respectively in 1922. Canada also furnished some of these 
materials; 304 tons were denved from this source in 1922, and in 1919, 1,312 tons. 

It should be possible to increase the imports of such materials from Australia 
and New Zealand, and to reduce imports from foreign sources, but it must be 
remembered that Argentine trade in these products is largely dependent on 
British capital, while the long distance between the United Kingdom and 
Australasia is a factor of importance influencing the cost of shipment and also 
the possible deterioration of goods during transit. 

The export trade in these materials has averaged about 3,200 tons a year 
during the period 1919-22, compared with nearly 13,000 tons in 1913; only a 
small proportion, varying from 98 to 476 tons, has been shipped to British Pos- 
sessions during 1919-22, Most of the exports are distributed between various 
Continental countries. India is the chief buyer among British Possessions, with 
173 tons in 1922. The re-export trade is on a larger scale, chiefly to the Con- 
tinent; only 442 tons in 1922 went to British Possessions. 

Other Animal Oils and Fats . — There are, unfortunately, no records as to 
the exact nature of the materials included in the oflScial statistics under 
the headings of refined and non-refined animal oils and fats, and “ other 
sorts,” which comprise the totals quoted under the heading of “ other 
animal oils and fats in the table on p. 160, but such materials as lard oil, neat '3- 
foot oil, and various animal oils of minor importance will be included. The 
imports in iqiy 2dl refer to animal oil, the chief sources of supply being the 
United States with 7410 tons, the remainder is chiefly drived from the Con- 
tinent (mainly from the Netherlands, 1,089 tons, and Belgium, 1,085 tons). 
In 1922 out of the total of 3,779 tons, 1,211 tons are refined animal oil “ other 
sorts ” (i.e., excluding Iard,.oleo-maigarine, ol;o-oil, and refined tallow); the 
remainder, 2,568 tons, is unrefined. The chief fsources are United States, 1,169 
tons, Argentine and Uruguay, 1,163 tons; while'of the total import from Britisn 
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Possessions 6i8 tons is of Australian origin. The exports and re-exports only 
totd 1,^7 tons in 1922, of which 1,443 tons is refined material. Exports to 
British Possessions are insignificant — ^9 tons — the bulk being ahippea to the 
Continent (Netherlands 347 tons, Belgium 317, Germany 100 tons). 

Stearine , — The material referred to commercially as stearinc is in reality 
commercial stearic acid manufactured generally from tallow, by splitting and 
distillation (see p. 27), and is employed in candle manufacture. The largest 
imports during 1922 are those from tne United States of America and the Argentine 
Republic — 80^ and 8d6 tons respectively; that from Belgium is only 458 tons, 
compared with an average of i,666 tons a year from 1912 to 1914. Of the total 
import of stearine in 1922, 442 tons were derived from British Possessions, 
chiefly from Australia, 376 tons, and Canada, 46 tons. 

Group 3 . — Fish and Marine Animal Oils, 

An exact comparison of the trade in these oils before the War and in recent 
years is not possible, owing to the fact that detailed statistics are not available 
before 1920.* 


Fish and Marine Animal Oils: Imports to the United Kingdom (Tons). 


Principal Sources. 

All Kinds, including 
Fish, Seal, WhaU, 
Sperm-flead Matter, 

Whale. 

192a. 

Cod Jdver. 

Other Sorts. 

Norway 

1913. 

5,664 

1919. 

17 

io,96<j 

1450 

26 

Iceland and Greenland . . 

1,258 

361 

— 

48 

405 

I^cnch West Africa 

3.95 1 


— 



Portuguese West Africa . . 

5.422 

__ 


— 

— 

Japan, etc... 

United States of America 

5.055 

4.248 

127 


1,277 

1.552 

3.297 

1,001 

— 

3 

Chile 

2,101 

— 




Argentine Republic 

1 ,908 

480 

— 

— 



Whale fisheries : 

Northern 

798 


340 



Southern . . 

8,509 

17.297 


— 



Other countries 

4,562 

1,005 

7.849t 

95 

5*31 

Total (foreign countries) 

40,800 

26,705 

20,283 

1.593 

2.234 

Cape of Good Hope 

Natal 

6,115 

5.594 

3.0231 

554/ 

606 

— 


Canada 

3.7‘3 

293 

567 

— 

— 

Newfoundland and Labrador . . 

5.^85 

3,681 


— 

240 

Falkland Islands 

8,500 

20,200 

^.5*9§ 

T— 

50 

Other British Possessions 

879 

319 

412 

* 

77 

Total (British Possessions) 

30,086 

28,070 

8,104 

698 

367 

Total 

70,886 

54.775 

28,387 

2,291 

2,601 

Value GO 

1,508416 

3,784,162 

1.013.53s 

90,123 

72,018 


• Imports of fish, seal, }¥halc, and y^-Iivcr oil, etc., wcro^includcd under one heading in the 
official trade retui^, while ei^rts wern included in ** oils, uncnumcrated.’* 
t Including Netherlands ,*5 ,9 19 tons' Spain, 1453 tons, 
j Portugal, ^73 tons. §*1920, 19,643 tdns. 
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The total imports of these oils in 1913, 1919, and 1922 are> therefore, as 
follows : 


1913. *919- * 922 . 

Total imports (tons) . . . . 70,886 54>775 33>279 

From British Possessions (tons) . . 30,086 28,070 9>^9 

Imports from the foreign countries in 1913 and 1910 are probably largely 
whale oil, as in 1922; thus the imports derived from French and Portuguese West 
Africa, Chile, and the Argentine Republic no doubt represent this oil alone. 
Imports from Japan are partly fish oil and also whale oil; those from Norway 
will include cod-liver oil and herring oil, in addition to whale oil. The imports 
from southern whale fisheries no doubt refer to the produce of South Georgia 
whale fisheries. Imports from the United States will include some menhaden 
oil, which is produced in large quantities in that country. 

Imports of whale oil in 1922 from foreign countries amounting to 20,283 tons 
were largely obtained from Norway, though much of this is no doubt the produce 
of the South Georgia whale fishery (see p. 106), in which several Norwegian firms 
are engaged. The Quantity recorded from the Netherlands — 5,919 tons — is also 
no doubt re-exported. 

With regard to whale oil from British sources, it is evident that the whale 
fisheries of South Africa (see p. 106) are much less productive in recent years. 
In 1913, 11,709 tons were imported from this source; in 1922 the import has 
fallen to 606 tons, the highest recent import from this source being 5,786 tons 


in 1920. 


1913 (Tons). 

• 1922 

(Tons). 

Whale oil: 

Re- Exports. Exports. 

Re-Exports. 

Exports. 

To foreign countries 

5.734 • 

2,690 

6,240 

,, British Possessions 

62 — 

.... 

68 

Total 

5,796 

2,690 

6,308 

Cod-liver oil: 

To foreign countries 

Included 

66 

1.373 

,, British Possessions 

above 

50 

160 

Total 

— 

1 16 

'.533 

Other sorts : 

To foreign countries 

Included 

618 

2.346 

„ British Posscssfona 

.ibovc 

I 

402 

Total 

. . 

619 

2.748 

Total (tons) 

5.796 — 

3425 

10,589 

Value to . . . . 

121,360 

106,894 

395 > 29 » 

* Included with “ oil, 

etc., unenumerated in Ufiited Kingdom statistical tables. 
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The apparent decrease in ixhport from the Falkland Islands is partly due to the 
re-export from Norway noted above, and also to increasing direct imports to 
the United States. 

Cod-liver oil in recent years is mainly derived from Norway; the amounts 
imported from Newfoundland are not recorded in the trade returns of the United 
Kingdom, although Newfoundland produces a considerable quantity of cod-liver 
oil ^ee p. 103), and Newfoundland oil is regularly quoted on the English markets. 

The exports and re-exports of fish, whale, and other marine animal oils arc as 
on p. 16^. % 

rractically the whole of this oil exported or re-exported goes to the Continent, 
the chief importers being generally the Netherlands, Germany, and Belgium. 

The exports to British Possessions are small, the total only amounting to 681 
tons in 1922, of which 350 tons were shipped to Australia (134 tons of cod-liver oil, 
206 tons other kinds) and 85 tons to India. 

Oilcakes, 

The table below shows the imports and exports of oilcakes of all kinds in 
1913 and in 1922. 

Cotton-seed and linseed cakes have been manufactured and used for feeding 
cattle and other animals in very large quantities for many years past; soya-bean 
cake only became of importance after soya beans began to be worked m larp 
quantities in the United Kingdom; rape-seed cake is not popular as a feeding cake 
in this country, but no doubt enters frequently into “compound cake,** and is 
largely used as a manure; the use of ground-nut cake in large quantity is also 
of, fairly recent origin. 


Impokts’ ExI’ORIS, 

AND Hk-ExPORTS 

OF OlLCAKl'S TO 

Unithd Kin(;dom. 



Im 1 ‘OHTS 

(i 9 ‘ 3 )- 




From 

From 

Total 


Kind of Cake. 

Foreign 

Countries 

British 

Possessions 

Quantity 

Value 


(Tons). 

(Tom), 

(Tuns). 

{£)■ 

Linseed . . . . • . . 

50.647 

33.032 

83,679 

626,118 

Cotton seed 

227.322* 

9,401 

23^>.723 

1,407,023 

Rape seed 

28,859 

23 

28,882 

•56.592 

Ground nut and soya bean 

Included in 

other cake 

— 

— 

Other kinds 

20,764 

36.65^ 

57 . 4 ^^ 

350.»59 

Total 

327.592 

79,108 

406,700 

*. 53939 * 


Imports 

(1922). 



Linseed 

30.915 

17,824 

4^.?39 ‘ 

637,122 

Cotton seed . . * 

6o,9iot 

" 3 .o 57 t 

173.9^7 

*.599.635 

Rape seed 

io,66i 

7 

10,668 

80,168 

Ground nut and soya bean 

367 

— 

367 

4.<>54 

Other kinds 

«^574 

5.087 


266,103 

Total ’ . . 

* 44^34 

183.887' 

327.92* 

3.142,527 


• Including Egypt, 58,815 tons. f Excluding Egypt. ^ J Including^Egypt, 109,512 tons. 
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Imports, Exports, and Re-Exports of Oilcakes to United Kingdom— 
Exports and Re-Exports (1913). 




To Foreign 
Countries 

To British 

Total 


Kind of Cake* 

Possessions 

Quantity 

Value 



(Tons). 

(Tons). 

(Tons). 

(a 

Linseed .. 

/Export 

5.982 

167 

6,149 

1,286 

47.394 

\ Re-export 

>.277 

9 

10,293 

Cotton . . 

/Export 

7 . 7'8 

44 

^ 7.764 

36,638 

\ Re-export 

230 

5 

23s 

1436 

Rape 

/Export 
\ Re-export 

965 

5 

970 

5,120 

Ground nut 

/Export 

> Included in other cake 





\ Re-export J 

1 




Soya bean 

/ Export 
\ Re-export 

29,901 

2 

29,903 

208,899 

Other kinds 

/ Export 

8.647 

17 

8,664 

56,292 

\ Re-export 

C 337 

— 

1.337 

9495 

Tn^l /(«) Export 

53 » 2 E 3 

235 

53448 

354.344 


\{b) Re-export 

2,844 

14 

2.854 

21,224 


w+w •• .. 

56»057 

249 

56.302 

375.568 


Exports and 

Re-Exports (1922). 



Linseed . . 

/Export 

8,47s 

344 

8,822 

113.989 

\ Re-export 

>.975 

8 

>.983 

26,801 

Cotton . . 

/Export 

3,616 

202 

3,818 

28,867 

\ Re-export 

*.499 

1 

1,500 

17.599 

Rape 

/ Export 

529 


529 

3.940 

\ Re-export 

— 

— 

— 

__ 

Ground nut 

/ Export 

205 

19 

224 

2,058 

\ Re-export 

1,522 


1,522 

12,668 

Soya bean 

/ Export 
\ Re-export 

4.172 

— 

4,172 

48.839 

Other kinds 

/ Export 

24>393 

184 

24.577 

186420 

\ Re-export 


— 

6.550 

54.788 

Total 

/ (a) Export 

41.393 

749 

42,142 

384.1 >3 

\{b) Re-export 

11,746 

9 

11.755 

111,856 

n 

w+w .. .. 

53.139 

758 

53.897 

495.969 


Although coconut and palm-kernel cakes have been produced in the United 
Kingdom m increasing quantities, and are also imported to this country, they 
do not appear under a separate heading in the statistical tables. 

It is difficult to arrive at a(i estimate of the a\prage annual consumption of cake 
in this country, but the consumption is very laie, as mjy be judged from a con- 



TRADE OF THE BRITISH EMPIRE • 

sideration of .the figures for 1922 given below for f i) imports of cake, less exports 
and re-exports, and (2) cake equivalent* to oilseed imports, less re-exports. 


Oilcake: 

i9aa {Tons)* 

A. Total imports 

3 * 7 . 9 »* 

53.897 

B. Exports and re-exports 

I. Difference A-B 

274,024 

Oilseeds : % 

Imports, less re-exports 

1,326,925 

2. Equivalent 16 oil -cake 

940.392 


Estimated consumption i-f 2~i,2i4»4t6 tons. 


In comparing the total imports of oilcakes in 1913 and 1^22, it is of interest 
to note that, though the total imports in the latter year are considerably less than in 
the former, the proportion of imports derived from British sources is considerably 
increased. The chief factor in this is the greatly increased import of cotton-seed 
cake from Egypt. In 1913 Eg}'pt was included in the official trade returns with 
foreign countries and imported 58,815 tons; in 1922 Egypt was included with 
British Possessions and imported 113,057 tons. The following table serves to 
indicate the effect of making allowance for this alteration in the official figures: 


*1913 — Imports from: 

Foreign countries, Egypt included . . 
British Possessions, Egypt cxcludc<l 
Foreign countries, Eg>’pt excluded . . 
British Possessions, P'gypt included 

1922 — Imports from: 

Foreign countries, Eg\’pt excluded . . 
British Possessions, Egypt included 


Per Cent. Dcrineri from — 


Total Imtorts 

British 

{Tons). 

Foretf^n 

Countries. 

Possessions, 

327,592 1 

79,108 J 

6 

00 

■‘O'S 

268,777 '1 

66 

34 

137*923 J 

f 

144.034 "I 

r 

56 

183,887 J 


With regard to the sources from which imports of the different kinds of 
oilcakes are derived, these may be most conveniently considered separately. 

Linseed cake, obtained from foreign sources, is chiefly from the United States 
of America, the imports being 24,837 tons in 1913, and varying from 20,360 tons 
(1922) to 43,112 tons in 1919, over the period 1919-22. In I 9 i 3 > i ^>747 
were shipped to the United Kingdom from Russia; no imports have been obtained 
from this source since 1919. The only other important for^igrv sources are the 
Argentine Republic — 2,318 tons in 19* 3 » 5 » 35 * 

1922— and Spain, which supplied 2,741 tons in 1922. 

The imports of linseed cake from different British Possessions in 1913 
from 1919 to 1922 are as £0110^8: 


V 


• Seep. 140. 
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Linseed Cake Imports to United Kingdom (Tons). 



i 9 ‘ 3 . 

1919. 

1920. 

1921. 

1922. 

From British India 

17,606 

14.310 

10,413 

10,205 

10,312 

„ Australia 

II 

50 

2429 

7,820 

4462 

„ Canada 

15.233 

10,165 

1.423 

2,039 

2,927 

„ other sources 

182 

59 

75 

45 

123 

Total . . 

33.032 

24,584 

14.340 

20,109 

17,824 

For comparison, total foreign 



c 



imports 

50.647 

46.668 

29.959 

39.^22 

30 . 9»5 


Annual imports from British India since 1919 are, therefore, less than in 1913, 
while imports from Canada in 1922 have dropped to about one-fifth of that in 
1913, no doubt owing to the importation of the bulk of the Canadian linseed 
crop to the United States. The imports from Australia, which are insignificant 
in 1913, have become of some importance in recent years. 

Exports of home manufactured linseed cake in 1922 are the largest since 1919, 

f practically the whole being shipped to Denmark, the Netherlands, and France 
in 1922, 3,741, 2,648, and 1,880 tons respectively^; while out of 1,975 tons of re- 
exported cake 1,372 tons were shipped to Belgium and the remainder to the 
Netherlands. Of the small export to British Possessions 334 tons were shipped 
to the Channel Islands. 

Cotton-Seed Cake . — The imports of cotton-seed cake since 1919 are consider- 
ably less than in pre-war years, as is shown in the following table, which also 
indicates the principal sources of supplies and the^ growing importance of 
imports from Egypt. 


Cotton-Sked Cake Imports (Tons). 


Imports from principal foreign 

1913. 

1919- 

1920. 

1921. 

1922. 

sources : 

Germany 

71,040 

__ 

— 

— 

— 

United States of America 

74.195 

108,858 

10,561 

48,467 

40,299 

France 

3,040 

3,086 

615 

— 



Mexico 

200 

55 

_ 

93 

Peru 

6,427 

4,141 

5.891 

IL 947 

12429 

Chile 

— 

8,276 

200 

1,484 

76 

Brazil 

4,900 

12,696 

4.632 

2,141 

3.685 

Total from foreign sources 

168,507 

>35.578 

21,932 

67,781 

60,910 

From British sources : 

Egypt 

58,815 

56.475 

80,845 

90,366 

109,912 

British East Indies 

8,964 

3.456 

7.776 

3 .c >94 

a.567 

• 'N. 

Total from British sources 

68,216 

63.348 

88.638 • 

93 . 74 * 

103,057 


The reduced imports from North America are of interest and are due largely 
to reduction in yield of cotton crop in recent years; in 1913-14 the cotton crop 
amounted to 14,156,000 bales of cotton (500 pc/nds); in 1921-22 and 1922-23 
the crops were only 7,954,000 ifhd 9,762,000 bafej respectively. 
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The exports and re-exports of cotton-seed cake in loaa are very small in rela- 
tion to the imports and to production of this cake in tne United ton^dom, but 
arc of interest as an indication of the enormous home consumption of this cake. 

Imports of rape-seed cake^ prior to the War, were mainly aerived from Russia, 
from which source 25, 8159 tons of the total import of 28,882 tons in 1913 was 
obtained. In 1922 the imports are less than a half of those in 1913, and more 
than one-half — 5,960 tons — was from the Netherlands, together with about 
1 ,500 tons each from Italy, the Argentine Republic, and “ other foreign countries.** 

The exports are toy small to need comment. 

No details are available relating to imports of ground-nut cake before 1920, 
In recent years a very large proportion or the imports have been from British 
India. The following table indicates the relative proportions from British and 
foreign sources. 



IQiO 

( Tons). 

IQJI 

{Tons). 

(Toni). 

Imports from British India . . 

24,407 

3^>325 

47 />S 4 

Total from British sources 

.. 25.565 

3^.935 

47 . 9*2 

Total from foreign sources 

1,999 

S ,954 

1 1 ,607 


In 1922, 3,955 tons were from France, 1,943 tons from Spain, and 3,830 from 
the Argentine Republic. The exports of ground-nut cake are small; in 1922 
out of a total export and re-export of 2,058 tons, 1,522 tons were shipped to 
Germany. The home consumption of ground-nut cake is evidently very con- 
siderable. 

Imports of soya-bean cake are q^uite insignificant, while exports only amount 
to a total of 4,172 tons in 1922 (this Dcing the largest export since 1919), compared 
with nearly 3 o,oc 5 o tons in 1913. The chief foreign buyer of Englisn soya-bean 
cake both before and since the War has been Denmark, which country took 
15,400 tons in 1913 and 2,969 tons in 1922. 

An idea of the total consumption of soya-bean cake in the United Kingdom 
is indicated by the following figures, though it must be remembered that such 
estimates are influenced to an unknown degree by the use of soya cake in com- 
pound cake exported under “ other kinds.** 


Imports of Sova Hlans and Cakk (Tons). 


1. Imports of soya beans, less exports 

2. Cake equivalent* . . 

3. Imports of cake . . 

4. Total 2+3 

5. Exports of cake 

6. Approximate consumpfion 


compound cakes. 


1913 

1919. 


1921 . 

1922. 

75. '>49 

61,565 

7.255 

60,341 

58.536 

46,800 

62,000 

50,400 

5.940 

49400 

Not recorded 

*3 

5 

367 

62,000 

50,400 

5.953 

J '49405 

47.>67 

29,903 

— 

450 

489 

4.173 

32.097 

50,400 

5.503 

48,916 

42.995 

will include coconut and palm-kernel 

cakes and 


* See p.140. 
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The principal imports for 1922 are as follows : 


Importi of oilcakea, ** other kinds/* from: 

1922 

{Tons). 

Probably Chiefly. 

Netherlands 

3,626 

— 

Java 

5 dS 4 

Coconut cake 

Japan 

3450 

— 

Philippine Islands 

7.934 

Coconut cake 

Argentine Republic 

1,893 

f 

Total foreign countries 

29.574 


India 

^759 

— 

Straits Settlements 

1.375 

Coconut cake 

Canada 

1,096 

— 

Total from BritishTosscssions 

5.087 

_ 


It would therefore seem that at least 1^,909 tons of coconut cake, is included 
in the above total import of “ other kinds ” of oilcake. The majority of the 
exporta of these unclassified oilcakes is shipped to the Continent, chiefly to 
Belgium, the Netherlands, and Germany. 


Resins. 

No resins are produced in the country other than artificial or synthetic resins; 
the whole of the large demand for resins for varnish manufacture and for other 
puiposes has, therefore, to be met by importation from various sources. The 
tabfe on p. 17 1 shows the total quantities and values of various resins imported 
to the United Kingdom in 1913 and in 1922. 

From the figures it will be seen that the imports of resins in 1922 were 
less than in 1913 by nearly 635,000 hundredweights, but that the value of imports 
in 1922 was ^^385,732 greater than in 1913. The most noticeable decrease in 
import is that of kauri resin from New Zealand, the imports in 1922 being less 
than one-third of those in 1913, although the figures do not indicate any appreci- 
able decrease in value per hundredweight. Rosin shows a decrease of nearly 
500,000 hundredweights, lac-resin imports are less in 1922 than in 1913 by 
about 17,000 hundredweights, but the value per hundredweight has increased 
enormously. 

With regard to copal, it is unfortunate that detailed statistics of sources of 
imports are not^. available before 1920, but consideration of the 1922 figures 
shows that only 27,295 hundredweights out of a totaj import of 164,170 
hundredweights was obtained from British Possessions, or approximately 17 per 
cent. 

The great majority of this — 25,416 hundre^eights — came from the Straits 
Settlements, and no doubt represents very largely maierial shipped through 
Sftigapore and produced in the Dutch East Indies, such ^ “ Macassar copal. 
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Imports of Resins to United Kingdom. 


1913. 192a. 



Quantity 

Value 

Quantity 

Fd/uf 


(Ccc/i.). 

(Ll 

(Cuts). 

(£)• 

Copal from : 

Briti&h Possessions . . 

Included in 

Other 

27.295 

62418 

Foreign countries 

sorts 


> 3^>.875 

254,618 

Total . . 

— 

— 

164,170 

317.046 

Kauri from: 

British Possessions . . 

144,188 

599 . 74 * 

40,398 

170,687 

Foreign countries 

*445 

3,110 

*35 

86a 

Total . . 

M 5.<'33 

^>02,851 

40.533 

171.549 

Rosin from: 

British Possessions . . 

27.035 

*2,357 

5.753 

4.398 

Foreign countries . . 

1,731,032 

1,108,295 

1,266,656 

879 . 3'7 

Total . . 

i, 758 ,o (>7 

1,120,652 

*,272,409 

883.715 

Lac-resin (principally shellac) from: 

British Possessions . . 

0 

b 

0 

41 1,781 

84,202 

1.454.928 

Foreign countries . . 

L 7 J 9 

6,666 

7.445 

110,207 

Total . . 

.08,739 

418.447 

9 >.647 

.. 56 s.> 3 S 

Other sorts (including copal in 1913) 
from: 

British Possessions . . 

^J 7.535 

n 3 . 4‘)8 

27,209 

77.798 

Foreign countries 

162,065 

3 ' 32.588 

* 1.334 

40.525 

Total . . 

229,600 

528,086 

38.543 

118,323 

Total from all sources 

2,242,039 

2,670,036 

1,607,302 

3.055.768 

Total from British Possessions 

345.778 

*.*59477 

‘84.857 

1.770,239 


Copal from foreign sources was largely — 87,1 1 6 hundredweights out of 136,875 
hundredweights — imported through Belgium, probably mostly Congo copal; 
1 1,880 hundredweights came from the Belgian Congo, and the quantity of jo,ooo 
hundredweights imported, partly direct from Java and other Dutch Indian 
Possessions and partly through the Netherlands, will represent “ Macassar 
copal,” largely. 

Fair quantities of copal arc exported from the United Kingdom — principally 
to the Continent — but the great bulk of that imported is Consumed in home 
manufactures. • 

With regard to “ kauri,” this is practically entirely the produce of New 
Zealand. The decrease in the imports of kauri ” to the United Kingdom 
in recent years is very remarkable; the imports from 1919 to 1922 only varied 
from 30,80^ hundredweights in 1919 to 40,398 yi 1922, compared with 144,188 
hundredweights in 1913. 
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Although large amounts of kauri resin are employed in the United Kingdom, 
the exports represent a fairly large proportion of the quantities imported ; this was 
particularly noticeable in iqn, when the export amounted to 101,105 hundred- 
weights compared with 145,633 hundredweights imported ; of this export over 
57,500 hundredweights went to the United States of America. From 1919 to 
1922 the quantities exported are much smaller, the largest export being that of 
1922 — viz., 14,637 hundredweights, principally to Continental countries, Germany 
being the largest buyer. The decrease in imports to the United Kingdom and 
re-exports to the United States is largely due to direct con,signments from New 
Zealand to the United States, 

The United Kingdom imports of rosin are almost entirely derived from foreign 
sources, chiefly the United States of America, from which source over 75 per 
cent, was obtained in 1913 and a little under 50 per cent, in 1922. The most 
important other source is France, from which country a little over 10 per cent, 
of the quantity imported in 1919 was obtained and about 16 per cent, in 1922. 
Both Spain and Portugal also contribute a certain amount of rosin, the imports 
from these sources in 1922 being 57,933 and 96,088 hundredweights respec- 
tively. (In 1919, 121,484 hundredweights were imported from Spain.) 

Probably the only sources within the Empire from which Great Britain might 
obtain rosin (and turpentine) in any quantity are British Honduras and India, 
[n India the production of rosin has steadily increased during recent years. Up 
to the present it does not appear that any appreciable exportable surplus has 
been available; increased exploitation in the future should lead to considerable 
exports, and supplies to the United Kingdom and other parts of the Empire 
Tiay be anticipated, though there appears to be a good market for Indian rosin 
in Java (see p. 195). 

In British Honduras large areas of pine trees exist, but no serious attempt 
ippears to have been made up to the present to exploit these for rosin and 
:urpentine. Of the rosin imported to the United Kingdom only a very small 
Droportion is re-exported as a rule; thus, the exports in 1922 only amounted to 
^9,951 hundredweights (compare total imports, 1,272,409 hundredweights), 
)ver three-fifths of the re-export of this being to British Possessions — chie% to 
south Africa, 7,686; India, 9,931; Australia, 3,342; and New Zealand, 7,292 
lund red weights ; though re-exports to foreign countries were larger' in 1913 
ind 1919 than those to British Possessions. Over the period 1919-22 the average 
mnual consumption of rosin amounts to over 1,476,500 hundredweights. 

Shellac. 

The importati^lp of lac-resin to Great Britain is very considerable; over 
108,700 hundredw^eights were imported in 1913, and the quantity has only varied 
From 78,850 to 95,305 hundredweights between 1919 and 1922. Practically 
the whole of this is furnished by India, though it is of interest to note that 
1,640 hundredweights came from Siam in 1922, and 4,389 hundredweights from 
the United States of America, t|iough undoubtedly the latter quantity represents 
re-exports.^ The most noteworthy feature is the great increase in value of lac- 
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resin: in 1913 the average ^uc (worked out from the statistical figures) is a 
little over 76s. per hundredweight; in 1922 the value is over 3408. per hundred- 
weight. * 


uiese values arc, of course, only approximate, being derived from the 
statistical figures, but it is of interest to note that T.N. shellac sold in London 
during 1913 at prices around 80s. per hundredweight; in January, 1923, the spot 
price was 3008. per hundredweight in London fsee p. 125). 

In spite of the high prices which have ruled since the War, the intrinsic 
qualities of lac-resin are such as to render its use essential in many manufactures, 
and there ^pears to be no diminution in the demand. 

It is difficult to obtain an accurate estimate of the amount of lac-resin required 
for consumption in the United Kingdom, but that this quantity is very con- 
siderable is evident on comparing the quantities imported and exported. 


United Kingdom; iMPoirrs and Exports (Cwts.), 



ivu. 

1919. 

1920, 

1921. 

tQ 42 . 

Imports , . 

108,739 


S 3 . 37 > 

78,850 

91-647 

Exports 

5 > ' 5 ’/^ 


43.-1 ii? 

52.7*6 

50,766 

Difference (imports less exports) 

57 - 44 V) 

20 , 43 ^ 

40,084 

26,064 

40,881 

Exports to British Possessions . . 



U 37 * 

345 

430 

Foreign countries 

5 ' 4^>5 

7 3,0 If) 

41,916 

5244* 

50,336 


The majority of the lac-rcsin exported goes to the Continent (Germany and 
France being the chief buyers as a rule) and to the United States. Of the 
exports in 1922,. 6,534 hundredweights were to Germany, 6,265 hundredweights 
to France, and 23,322 to the United States. It is of interest to note that, in 
1919, 13,002 hunaredweights were exported to France, 39, 3n hundredweights to 
the United States, and that the quantity exported to Germany — viz., 16,823 
hundredweights — is a little more than in 1913 (16,650 hundredweights). 

The importance of the London market in the lac-resin is obvious, a large 
proportion of the supplies to the Continent passing through this market, though 
a fair quantity of lac is exported direct from India to the Continent. The 
quantities of snellac imported to the United States through the New York market 
are, however, far larger than those imported to Great Britain (see pi 192). 

Resins—** Other Sorts.'’ 

With regard to resins classified as “ other sorts ” in the United Kingdom 
trade returns, these included copal up to the end of 1919, and a large propiortion 
of the total import* for that year will represent “ Congo,’* *‘ Macaswr,” and 
** Zanzibar ” copal, as well as a certain amount from British West Africa (some 
idea of the quantity from the latter source will be seen from figures under British 
West African Colonies). In 1922 the only imports over 1,000 hundredweights 
from foreign countries were as follows; Netherlands, 1476; Java and Dutch 

Canada, 1,682 cwti. 
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Indies, 2,0^2; France, 3,437; Morocco, 1,435 hundredweights. The-Netherlands, 
Java, etc., imports are probably dammar irom the Dutch East Indies; the import 
from France will no doubt represent re-export, probably copal ; while the Morocco 
import is probably sandarac or/and mastic. 

In 1922 resins of “ other sorts ” imported to the United Kingdom amounted 
to 27,209 hundredweights ; the following table shows the sources of these imports, 
with notes on the probable nature of the materials. 



Imports, 1922. 

t 


Cwts. 

Probable Nature. 

From Zanzibar and Permba 

2,557 

Almost certainly East African copal. 

„ Sudan 

3439 

Probably frankincense or olibanum. 

,, British India 

7.349 

Uncertain; dammar (?) and various 



minor resins. 

,, Straits Settlements 

U 439 

Probably all dammar. 

,, Australia . . 

11,394 

Acaroid resin. 

,, Other British Possessions. . 

1,031 


Total 

. . 27,209 



Waxes. 



A certain small amount of beeswax is produced in the United Kingdom, but 
compared with the amount consumed this quantity is negligible. It is, un- 
fortunately, not possible to quote detailed figures for imports before 1920, but 
the following data for imports of beeswax and carnauba and other vegetable 
waxes (excluding waxes of mineral origin) will convey an idea of the demand for 
such waxes in the United Kingdom, and the sources from which they are 
' obtained : 

Imports to United Kingdom (Cwts,). 



Beeswax. 


Carnauba and Other 
Vegetable ^f^'axes. 

1920. 

1921. 

1922. 

1920. 1921. 1922. 


From British Possessions* 

Total from British Possessions 

10,121 

4.580 

8,086 

362 


— 

and foreign countries 

33. sf" 

10,685 

24>937 

29.253 

25,582 

37.254 

Total value (£) 

301,168 

59.19'' 

1 26,604 

336.688 

131.949 

158456 


In the case of beeswax, approximately one-third of the imports is derived 
from the British Empire, by far the most important source being British East 
Africa, which pontributed 4 » 53 ^ total of 8,086 hundredweights in 1922, 

while Egypt, the Sudan, India, Aden and dependencies, each contributed from 
761 to 953 hundredweights. Among foreign importers in 1922 the most 
unportant was Portugal with 4,137 hundredweights, followed by French West 
Africa, 2,499; France, 2,439; Chile, 1,661; Fortuvuese East Africa. 1.270 
hundredweights. 


^ Egypt included. 
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There w po reason why the demand for beeswax in the United Kingdom 
should not be met entirely from Empire resources, particularly by the East and 
West African Colonies, and India, 

With regard to imports of “ carnauba and other vegetable waxes, it is evident 
that this is very largely carnauba wax, as the imports from Brazil (the only com- 
mercial source) generally form about two-thirds of the total; thus in 1922, out 
of a total of 37,254 hundredweights for vegetable waxes, the imports were as 
follows: from France, 1,081; Japan (etc.), 6,274; United States of America, 
S»657; Chile, 1,174; JBrazil, 21,143 hundredweights. In some cases — 
France — the imports most likely represent re-exports of carnauba wax; tne 
import from Japan almost certainly represents what is known as “ Japan wax,** 
wdiich is in reality not a wax from the chemical standpoint, but a hard fat 
(see p- 98). 

It is impossible to ascertain definitely the nature of the imports (1,174 
hundredweights). of wax (other than beeswax) from Chile; very probably this is 
carnauba wax or a wax closely resembling this which is derived from another 
palm, Ceroxylon andicola^ known to occur in certain parts of South America — 
e.g.y in Colombia. The w'ax imported from America is likely to be largely 
candelilla wm, which has been produced in considerable quantities in the southern 
parts of the North American continent, and which appears in the United Kingdom 
markets. 

The exports and re-exports of beeswax and of carnauba and other waxes 
from the United Kingdom in recent years arc as follows: 


. 

1920 


1921 . 


1922. 


• 

Re-Exports 

Exports 

Re-Exports 

Exports 

Re-Exports 

Exports 


(Cuts.). 

(Cuts.). 

(Cuts.). 

(Cwts ) 

(Cwtsy 

(Cwts), 

Ikeswax to: 

Foreign countries 

17,901 

I .279 

14,109 

1 ,016 

4 . 5^3 

1,648 

British Possessions . , 

3.334 

102 

179 

1,115 

926 

2,728 

Total (cwts.) 

21.235 

1,381 

14,288 

2,131 

5489 

4.376 

Value GO . . 

• 178,181 

U.732 

61,153 

10,603 

25."/’ 

*4.463 

Carnauba and other 
waxes to : 

Foreign countries . . 

20,244 

__ 

11,^94 

__ 

4.727 

— 

British Possessions . . 

*,^23 

— 

1,005 

— 

1,698 

— 

Total (cwts.) 

21,3^ 

__ 

12,699 

— 

6 . 4*5 

-- 


It is not po88ible#to gain any accurate idea of the yearly requirements of the 
United Kingdom for beeswax from a consideration of the rather scanty details 
available. The exports of beeswax show wide fluctuations during 1920-22, 
and in one year (1921) re-exports were in excess of imports. 

With regard to exports recorded under produce and manufactures of the 
United Kingdom, it is jyobable that these consist ^0 a fair extent of wa?^ imported 
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in a more or less crude state, and refined or bleached before export from the 
Umted Kingdom. Much of the re-exported beeswax go^ to the Continent, 
chiefly to Germany, Belgium, and the Netherlands, to which countries 2,i2j, 
1,451, and 2,829 nundredweights were exported respectively in 1920, while 
exports to the United States of America amounted to 6,573, 2,026, and 1,249 
hundredweights respectively in the three years under consideration. In 1922 
332 hundredweights were exported to Canada and 594 to other parts of the 
Empire; in 1920, 3,306 hundredweights went to Canada. 

In connection with carnauba and other waxes it is pf interest to compare 
imports and re-exports. 


Total imports 

Total re-exports 

Difference (imports less re-exports) 

Re-exports to : 

British Possessions 
Foreign countries 


1920 

1921 

1933 

(Ctets.), 

(Cfcts.). 

(Ctp/i.). 

29.253 

25.382 

37.254 

21.367 

12,699 

6425 

7,886 

12,883 

31.829 

1,123 

1,005 

1,698 

20,244 

11,694 

4.727 


As far aS can be seen from the statistics relating to the short period under 
consideration, the demand for carnauba and other vegetable waxes in the United 
Kingdom is fairly large, and is on the increase, though a good deal is reshipped 
to the Continent, chiefly to Germany, France, and Italy, and also to the United 
States, The majority of the wax re-exported to British Possessions went to 
Australia (1,406 hundredweights in 1922), 
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ASIA 

CYPRUS 

Cyprus is the third l^^gest island in the Mediterranean, and is 100 miles long 
and 30 to 60 miles broad. The area of cultivated land is approximately 1,200,000 
acres, or rather more than half the total area of the island. Agriculture is the 
main industiy, and the island is well situated for the markets of Egypt, Syria, 
and Asia Minor. The climate shows considerable extremes, the summer 
temperature ranging between So'’ to iio‘’ F., while frosts are liable to occur in 
winter. The prosperity of the island depends on the winter rainfall, and a 
satisfactory solution of the water problem would be of enormous assistance to 
agriculture. The most important oil crops cultivated are olives, sesame, ground 
nut, castor, and cotton. 

The olive tree grows wild and only requires grafting and cleaning in order 
to bear fruit, but considerable difficulty has occurred in the past in obtaining 
satisfactory grafts. The olives of Cyprus are divided into two main classes, 
the ** adrouppes,” used for eating, and the “ ladoelies,’* used both for eating and 
oil extraction. The Agricultural Department of Cyprus has experienced great 
difficulty in inducing the natives to manure and prune the trees, but owing to 
the veij satisfactory results obtained when applied, pruning at least is gradually 
becoming more common. The oil is obtained from the olives by crude native 
methods, and often possesses a strong flavour only appreciated by tne inhabitants. 
A good deal of oil remains in the residue after pressing, which is to a large extent 
wasted. Where the small filters introduced by the Agricultural Department 
have come into use a greatly superior oil is produced of a more delicate flavour, 
which, however, is not appreciated by local consumers. 

Large numbers of young wild trees arc issued on permit from the State forests 
for cultivation, and rriany two to three year old plants are raised in the Govern- 
ment Nurseries ; it seems probable that as these newly planted trees gradually 
come into bearing production may soon outgrow local demand, and an export 
trade be built up. This is borne out by recent figures. In 1920 the production 
of olive oil was estimated at 11,572 tons and in 1921 at only 412, and the imports 
for these years were respectively 123 and 6 tons. In 1922 only 2 tons of oil 
were imported and 47 tons exported. 

The cotton industry has very much declined since it reached its maximum 
in 1866, and the tot^l area under cotton is given for 1921 as 6,564 acres, yielding 
1,029 Formerly about three-quarters of the cotton seed produced 

was exported, but exports in 1021 were only 88 tons. 

Linseed is produced to some extent, and exports have for many years been at 
a fairly constant leveh, although the 1922 export^ were the biggest since iqi8. 
The seed is At usually properly winnowed or cleaned, and for this reason nas 
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, -S " 


not in the past fetched the best prices. 

The propferly clewed seed, however. 

18 of excellent quality. 





Exports of Linseed. 


Year. 

Tom. 

Year. 

Tom. 

1913 

284 ! 

1921 .. 

284 

1919 

• • 367 

1922 .. 

403 (to France, Egypt, and 

1920 

. . 267 


United Kingdom). 


Linseed oil is not produced in sufficient quantity to s^isfy home consump- 
tion, and in 1922, 28 tons were imported. 

Sesame has long been one of the recognized summer crops in the plains, 
and the seed produced is used for the extraction of the oil and also in sweetmeats. 
The crop, however, is uncertain, being much affected by the hot west wind. In 
1922, 144 tons of seed were exported. 

Ground nuts are imported through Egypt, and efforts have been made to 
induce local cultivators to grow the crop, but so far without marked success, 
although, owing to the fear of introduction of plant pests, importation of the nuts, 
except in roasted condition, was for a time prohibited. Imports in 1922 reached 
582 tons. In 1923 some 48 acres were under this crop, and the ground nuts 
produced are said to be of excellent quality. 

The castor-oil plant is not extensively grown, but where it is grown thrives 
well; and attains the dimensions of a tree, and there seems scope for its further 
development. 


INDIA AND BURMA 
Oilseeds, Oils, and Oilcakes. 

India is one of the most important countries of the British Empire from the 
point of view of production of raw material. It does not comprise such a big 
area as Australia or Canada, but the population is very much denser, averaging 
226' I to the square mile, whereas the average for the Commonwealth of Australia 
is per square mile, and for Canada 2*42. 

The great majority of the important oilseeds of commerce require a tropical 
climate for their full development, and in this respect India occupies a unique 
geographical position in the British Empire, for more than half the country lies 
in the tropical zone, and this, of course, has a profound influence on the agri- 
cultural development. The total area of India is some 1,093,074 square miles, 
which is roughly nine times that of the British Isles, and when it is considered 
that about one-tw^nty-seventh of this area is under oleaginous crops, including 
cotton, some idea of tne magnitude of the industry may be gained. 

The total yield of oilseeds is probably well over 5 million tons a year, of a 
value of, say, 75 million pounds, but as a large proportion is consumed in the 
country accurate figures for total production are impossible to obtain. 

In most parts of India there are three well-marked seasons, the rainy (June 
to October), the cold (November to February), and th^ hot season (March to 
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May), but this alone does hot determine the particular crops grown, for the 
relative dampness anrfdryness must also be considered. 

Generally speaking, the climate in Southern India is uniformly warm and 
more humid on the west than the east; in Northern India much greater climatic 
variations occur, and only the hardier crops, such as rape and linseed, are grown. 
Sesame and ground nut are not extensively planted north of 20 degrees latitude, 
while the hardier rape and mustard nourish even in the Punjab. The 
influence of climate is also seen on the castor plant, which grows to a considerably 
larger size in the mor^ southerly districts. 

Oil crops are not of much importance in the mountainous northern provinces, 
although attempts are being made to cultivate olive trees, and it is possible that 
an olive industry may, in time, be established. Taken as a whole, elaborate 
methods are not practised in the cultivation of oilseed crons in India, but crop 
rotation is practised, and, to a certain extent, manuring. The introduction of the 
most suitable kinds of seed for each crop is receiving much more attention than 
was formerly the case, and the Agricultural Departments of the various provinces 
usually have experimental stations in which the best varieties of seed for the 

S articular districts are determined, and also the best conditions for growth and 
arvesting. Usually, also, work on the pests affecting the various crops is under- 
taken and propaganda on the subject distributed to the farmers. 

The most important of Indians oilseeds arc cotton, linseed, rape and mustard, 
ground nut, sesame, and coconut. Poppy, castor, niger, and safflower seed are 
also grown to a considerable extent. Various wild plants or trees also furnish 
oilseeds, the most important of these from a commercial standpoint being mowra, 
while mention may be made of others, such as the various species of Myristica^ 
Valeria indicay which yields Malabar tallow,*’ and Garcinia indica, which 
produces Kokum butter.” 

It is very difficult to obtain any clear idea as to the total production of India’s 
oilseed crops, for consumption in India is on a large scale, and only the areas 
under the principal crops are considered in the official records. 1 he acreage 
under the nve principal crops is recorded in the following table, together with the 
estimated total production and chief provinces where each is grown: 

Areas under the Principal Crops in 1922-23. 

Acres. Tons. 

Groundnut .. .. .. 2,530,000, with average estimated oul-lurn of 1,157,000 

Sesame .. .. 5,000,000, „ ,, „ 406,000 

Cotton .. .. .. .. .. 21,176,000 (approximate) 1,714,000 

Rape and mustard . . . . 6,213,000, with average estimated out-turn of 1,213,000 

Linseed 3.35^, 000, „ „ * „ 532,000 

$ 

These crops are flistributed as follows : 

Ground Nk<.— M adras (73)^ Burma (16), Bombay (10) (99 per cent, of whole). 
5 ef<nn<.— Burma {26-2), iJnited Provinces (25 9), Madras (17-8), Central 
Provinces and Berar (13)1 Bengal (4-8), Behar a^d Orissa (4-6), Bombay (j-y), 
Punjab (2-s). * 
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Rape and Mustard . — United Provinces (417), Berigsd Punjab (14*8), 

Behar and Orissa (13), Assam (4*9), Sind (4^, North-West’j^rolttier Province (1*6). 

Linseed . — Central Provinces and Berar (33), United Provinces (29), Behar and 
Orissa (25-6), Bengal (5-3), Bombay (5-1), Punjab (1*2). 

Cotton (distribution refers to the entire cotton crop). — Bombay (267), 
Central Provinces and Behar (20*3), Madras (10*9), Hyderabad (12-9), Central 
India (^), Baroda (3*6), Burma (r6), Punjab (8-2), United Provinces (5), Gwalior 
(2-1), Smd(i-2). 

On the whole, these areas have not undergone any ve^y marked changes of 
late years. The great drought of 1918-19 caused a sharp decrease in production, 
and the War also caused a certain amount of dislocation, but a state of equilibrium 
seems now to have been reached. 

The percentage share of the principal seeds in the total value of seed exports 
can be seen from the following table {Review of the Trade of India, 1921-22): 


Castor . . 
Cotton . . 
Ground nuts 
Linseed . . 
Rape 
Sesamum 
Other kinds 


VreAVar 

Average. 

1919-20. 

6-8 

0-9 

7-4 

i 3'9 

H -5 

i6'i 

32*8 

39-8 

17-0 

151 

10-2 

8-9 

^'•3 

S'i 


1920-21 . 

1921-22, 

21 

5-9 

6-2 

5*9 

16-9 

35-9 

3^-5 

247 

31*4 

i 8*2 

2-8 

5-4 

4 ’i 

40 


On the whole, the relative values of the exports are much the same as before 
the War. The most marked exception is the increase in the importance of the 
ground-nut exports at the expense of the linseed in 1921-22. 

It will be realized that the exports of oilseeds do not indicate the total trade, 
as in a country like India, with a population of 319 millions, the home con- 
sumption ot seed and oil is enormous, and some products which are very widely 
grown do not appear among the exports at all. This is markedly the case with 
such cultivated crops as salHower and niger seed, and with practically all the oil- 
seeds obtained from wild plants and trees, except mowra seed. 

The total export of oilseeds for India in 1922 was 726,907 tons, worth^about 
17 million pounds, and distributed as follows : 


To United Kingdom 

„ Hong Kong 

„ Ceylon 

» Egypt •• , 

,, New South W'alcs 
„ Straits Settlements 

1921-22 

(Tom). 

219,239 

2,991 
. . 2,828 

. . > 10,940 

for Comparison 
(Tom). 

508,765 

10,131 

4.*30 

3, *94 
2,242 

c Total to British Empire . . 

238,543, 

*528,662 
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1921-41 

{Tons). 

1913-14 

for Comparison 
(Ton,). 

To Germany 

61,588 

200,774 

„ Netherlands 

27.77.1 

r 4.*32 

„ Belgium . . 

97,946 

217,872 

„ France 

204,428 

455.253 

„ Italy 

S>.SS 3 

71,288 

„ Korea 

i.qqi 

— 

,, United States of America 

20,815 

20,319 

,, Austria- Hu ng!U'y 


43,101 

Total to foreign countries . . 

488,364 

1,023.239 


It should be noted that exports during the 1919-23 period to the British 
Empire show a very considerable decrease compared with 19^^ figures for 
1921 and 1920 being 306,194 and 515,551 tons respectively. On the other hand, 
exports to foreign countries have risen from 302,256 tons in 1920 and 311,287 
tons in 1921, to 488,364 tons in 1922, but in most cases this is simply a return 
to the pre-war state. The countries chiefiy responsible for this increase are 
Germany (whose imports from India have increased yearly since 1919), although 
they have not reached their pre-war proportion), and in fact, all the countries 
mentioned in the above table have enormously increased their demand. The 
exports to U.S.A. in 1921 were only 3,990 tons, and Korea appears for the first 
time in 1^22 as an importer of a considerable proportion of Indian oilseeds. 

It is interesting to compare the percentage shares of the principal countries 
in the total values of oilseed exports of India, and the following table* shows pre- 
war averages compared with modern conditions: 


United Kingdom 

IW-^lVar 
/Iter ace . 

2.V3 

1919 20. 

5 ‘3 

1920 -21 . 

411 

tgai-aa. 

244 

Other parts of British Empire 

» 4 

2-4 

45 

4'0 

France 

2(y2 

25-0 

12-5 

30-6 

Belgium 

i8-2 

lo-K 

28-0 

14-0 

Italy 

4-6 

6-5 

fro 

8-2 

Germany 

14-2 

0-2 

46 

8-8 

Austria-Hungary 

3-3 

0-4 

of) 

i‘8t 

Other foreign countries 

5-8 

2-5 

2'7 

8-2 


It is noteworthy, however, that if the participation of the various countries 
in the total tonnage of exports of seeds is considered the proportions are different 
from those given in t]ie above table. Thus, before the War thpe United Kingdom 
absorbed a third of the Indian exports by weight as against a quarter by value; 
France, a fourth by weight and a third by value; and Germany, an eighth 
by weight and a seventh by va^ue. 

• Review of the Trade of India in 192 1-22. 
f%JFiguret prior to 1921-22 reprc*ent Austria-Hungary. 
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The chief seeds imported to the United Kingdom arc linseed; cotton, and 
castor, which are relatively cheap seeds, while the value of Germany's imports 
was chiefly due to coconut and mowra seed. 

For statistical purposes the ports of India are grouped under five main 
heads: Bengal, Bombay, Sind, Madras, and Burma. All five are to a greater or 
less extent interested in the oilseeds trade, but it will be seen from the figures 
reproduced below that the bulk of the trade is handled in the ports of Western 
and Southern India : 


Bengal . 
Bombay . 
Sind 
Madras . 
Burma . 


Exports in Tons. 


1919-20. 

1920-21. 

^ 53.943 

111,153 

376,374 

231,872 

200,097 

179,101 

86.355 

90,360 

1,038 

4.995 


1921-22. 

1922-23. 

124,867 

167,141 

249,118 

477423 

131.342 

258,816 

217,938 

272,592 

3,142 

1,073 


Indian export trade in oils is not of such great importance as that in oilseeds. 
This is partly due to the fact that the crushing industry in India is still largely 
conducted by primitive methods; partly to difficulties of transport by sea. The 
pre-war average was 16,775 tons, and during the War this figure rose to 28,617 
tons, but since 1919 exports of oil have dropped, and in 1921-22 were only 
7,3 17 tons of a value of ^3 1 1 ,066. 

The oilcake trade is of less volume than before the War; 113,000 tons were 
exported in 1921-22, valued at £710,466, as against a pre-war average of 140,000 
tons, valued at £1,063,700. 


BURMA 

The trade of Burma is included in the official returns for India, but Burma 
differs from India in so many important respects, and its development is so much 
more recent, that the special conditions obtaining in the country are most easily 
dealt with separately. It is, moreover, a fact, frequently overlooked, that no 
railroad has yet been constructed linking Burma to India and that all communica- 
tion between the two is by sea. 

It is only since 1852 that Rangoon and Lower Burma have been permanently 
British ; in 1862 Upper Burma was annexed, and since that date progress has been 
practically uninterrupted and very rapid. Burma possesses a very fertile soil 
and a fairly dependable rainfall, and a large part of the country is eminently 
suitable for agricultural development. The total area is 261,809 square miles — 
about three timea that of Bengal — but the country is sparsely populated, and 
consequently labour is expensive. » 

The population of Burma in 1921 was 13,212,192, compared with India, 
318,942,480. At present there is a great scarcity pf roads and means of transport 
generally, so that development of the more remote districts is much retarded. 

In every way the natural repurces of the country are more favourable for the 
culfivatioKL of oilseed crops than in India itself. At present the only oilseed crops 
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that have become of first importance are ground nut and sesame. There is a 
large demand for edible oils, and these have been imported from India in con- 
siderable quantities. With the extension of ground-nut and sesame cultivation* 
however, the imports of these commodities have decreased. In 1921-22 the total 
areas under oilseeds were as follows : 


Linseed 

Sesamum 

Rape and mustard 

Grouncknut . . 

Coconut 

Castor 

Other oil seeds 


4Zi acres. 

L033.674 n 

3 r 30 i .. 

305.789 „ 
11,674 *• 

25 .. 

35 .. 


Total . . 


1 >354.919 


Sesamum comes second only in importance to rice when considering the total 
cropped area of Burma, hut even so the home demand is not satisfied and imports 
from India and the Straits Settlements are necessary. Ground-nut cultivation 
has only assumed important dimensions within the last twenty-five years, but, as 
will be seen by reference to the Indian area figures, Burma is now ahead of Bombay 
in the matter of production, and is beginning to export ground nuts. Freight 
restrictions during the War appear to have had a marked effect on the development 
of the oil industry, and the oil-cnishing mills have become of great importance to 
the province. In 1917 the mills dealt with some 300,000 tons of sesame, ground 
nuts, and some cotton' seed and although the local demand for oil was not fully 
.satisfied the imports of oil diminished to about a third of what they were formerly, 
while some locally produced ground-nut oil was exported to the united Kingdom. 

There is little doubt that further developments in oilseed cultivation arc 
possible, but these must depend to a large extent on the better opening up of the 
country and the provision of roads and railways. 

Coconuts should do well, particularly in the southern parts, and there is 
already a small copra industry at Mergui. The total value of oilseed exports in 
1913-14 was /^275,0Q0, and of oilcake ^(^144, 000, but owing to local crushing the 
oilseed exports since diminished. 


Cotton Seed. 

The total area under cotton is larger than for any other oilseed, and the 
output of seed greater, although of late years ground nuts have run cotton seed 
very close. The total area under cultivation has not altered very appreciably 
since 1900, and the amount of seed exported is usually petween a fifteenth 
and a twentieth of fhe estimated total production. 

The seed retained is partly used for the production of oil, which is used for 
edible purposes, but the internal consumption of cotton oil is probably less than 
of most other native produced oils. In some districts, particularly the Punjab, 
a great deal of cotton seed is used for feeding^milch cows; this is a wasteful 
procedure, btit local prejudice is difficult to combat. It may be •noted that, , 
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although Burma’s contribution to the cotton-seed crop is only about cent, 

of the whole produced in India and Burma, yet something like half the cotton 
cake exported (the total amount of which is, however, small) is Burmese. 

Indian cotton-seed exports are nearly all to the United Kingdom: 

1922 

(Tom). 

United Kingdom i 44 >^ 5 ^ 

Other British Possessions 4»505 

Total 149,163 

The export trade in cotton oil is small. In 191Q-20, 552 tons were exported, 
nearly all to the United Kingdom, and mainly from Burma, but in 1921 the figure 
was even less, and there were no imports of Indian cotton oil to the United 
Kingdom in 1921 or 1922; 2,359 tons of cotton cake, however, were exported 
in 1922. 


Linsekd. 


Linseed is much more widely distributed in India than ground nut. The 
Central and United Provinces, with Behar and Orissa, account for about 88 per 
cent of the total production, but cultivation is carried on as far north as the 
Punjab. The linseed crop occupies a peculiar position in India in that the great 
bulk is exported and the crop is cultivated entirely for seed. There appears to 
be little demand in the East for drying oils of the type of linseed, whereas manu- 
facturing countries like the U.S.A. require huge quantities. India is now the 
third most important producing countr\% although at one time she held the 
dominant position in the world’s trade in linseed. 

The total exports of linseed from India in 1922 were 310,109 tons. Exports 
for 1921 were 106,607 figure is the lowest recorded since 1909, 

.and appears to be chiefly due to decreased cultivation in the Central Provinces, 
Behar, and Hyderabad State. The recovery in 1922 is very marked. The 
chief destinations of the exports arc as follows: 


United Kingdom 

Australia . , 

Belgium 

France 

Italy 

Netherlands 
Germany . . « 
Other countries 


1922 

{Tons), 

1913 

for Comparison 
{Tom). 

161,573 

134,822 

1 1,132 

— 

30,656 

33.621 

49.237 

109,185 

29.051 

23.455 

10.341 

— 

4,050 

44.356 

14,069 

21,691 


Total . . 


:^io,io 9 367.130 


Very little linseed is crushed in India, and the exports of oil are insignificant 
.and of rathqr inferior quality, amounting in 1920 to over ^,000 tone, in 1921 to 
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140, and in 1922 to 132 tons: Oil is supplied to the local varnish industry, but 
native producers do not, as a rule, boil their oil at all successfully, and very few 
mills satisfy the Government specification in this respect. In 1922, 10,316 
tons of cake were exported, nearly all to the United Kingdom. 

Ground Nut. 

The ground-nut crop is practically confined to the provinces of Madras and 
Bombay, and to Burma, and has only become of first importance to India during 
the last twenty to twegty-five years. The acreage has increased enormously, as 
will be seen from the following figures: 

Averages of Yearly Acreage. 



1^4-09. 

1909-14. 

I 9 I 4 - 19 - 

igiQ-aa, 

Madras . . 

518,200 

948,00 

1,442,200 

1,390,667 

Bombay . . 

112,120 

222,840 

249,800 

203 ,000 

Burma . . 

197,800 

166,000 

258,800 

292,667 

Total 

828,120 

1,337,400 

1 ,950,800 

1,886,334 


The total acreage for 1922-23 is estimated at 2J million acres, with an output 
of 1,157,000 tons. Roughly, about half this crop is usually retained in India, 
where the oil is consumed and about four-fifths of the cake used for manuring 
high-priced crops and one-fifth for cattle feeding. 

Tne total exports of ground nuts in 1922 amounted to 263,624 tons, valued 
at j^4,9i 6,^74, and of this 9,467 tons went to the British Empire, chiefly to the 
United Kingdom, 159,196 to France, 26,669 to Italy, 17,639 to Belgium, and 
3*1,015 tons to .Germany. These figures show that France has practically 
regained her pre-war position with regard to imports of Indian seed, while the 
United Kingdom took in 1022 only about two-thirds of the quantity absorbed 
in 1920-21; Germany, on tne other hand, took more than three times her pre- 
war average. The exports of ground-nut oil in 1922 only amounted to 240 tons. 

There is no doubt that, as a rule, better oil is obtained from undecorticated 
ground nuts, but owing to the bulk occupied by such seed very little is shipped 
from India in the shell. Better condition of the decorticated kernels could be 
achieved if more care were given to the decorticating process. The universal 
method of decorticating in India used to consist of damping and beating with 
sticks. Damage was caused to the kernels by the beating and discoloration by 
the damping, while fermentation was readily induced, with the result that the oil 
produced was rancid and of high acidity and unsuitable for the production of 
high-grade refined oil. The use of decorticating machinery is, however, growing, 
to the great advantage of the quality of the exported seed. The importance of 
improvement in this^irection may be realized oy comparison' with conditions of 
African trade in ^ound nuts. Most of the West African ground-nut exports go 
to Marseilles, and the freightaM question is of comparatively Jittle importance, so 
that the bulk of the seed is Slipped in the shells and realizes a higher price, 
owin^ to the fact that* the nuts reach the oil mills in good condition and yield 
oil suitable foi* refining-»-for edible use. 
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Rape and Mustard Seed. 

Indian trade in these seeds is large, and includes a great number of varieties 
of Brassica campestris. True rape seed is very liable to be confused with mustard, 
and for trade purposes the two are taken together, but the figures refer 
mainly to rape. The total area under these crops in 1922 was 6,213,000 acr^. 
Rape is grown in many different parts of India, but chiefly in Upper India. 
It is a hardy crop, and its cultivation extends to the North-West Frontier 
Province. * 


« 

The Indian export trade for 1922 to the largest buyers is 
compared with that of 1913-14: 

1922 

(Tons). 

summarized below 

1913-14 

(Tons). 

United Kingdom 

43.484 

16,832 

Germany 

7>.799 

57.856 

Belgium 

73.762 

77.985 

Italy 

20,037 

10,024 

Netherlands 

IQ, 018 

— 

France 

28,312 

47,104 

Other countries, including Japan 

3,096 

8,363 

Total 

265,318 

218,164 


Since the total production of rape seed in 1922 was well over a million tons, 
it follows that home consumption of this commodity is enormous. 

Most of the exported rape comes from the province of Sind, via Karachi, 
and is chiefly yellow or brown “ sarson seed (Indian colza) qr the brown tori 
(Indian rape^ 

It will be noticed that Japan appears as an importer of Indian rape seed in 
1922, and this is the first time she has entered the Indian market. The annual 
demands of France for Indian rape seed had very much diminished of late years, 
but showed a sudden increase in 1922. Exports to the United Kingdom in 1922 
were about four times those of the previous years. 

A consideration of the figures given above shows that a very large amount 
of seed is treated in Indian oil mills, and there has always been a certain amount 
of trade in exported oil. Most of this oil comes from Bengal, and is exported 
to the British Empire, chiefly to Mauritius and Natal for the Indian coolie 
population, and in 1922 the total exports of mustard and rape oils amounted to 
1,579 tons. Very little rape cake is exported. 

Sesame Seed. 

Sesame is very largely grown in India for home consumption as in the case 
of rape. The exports of 1922 were only about a fifteenth of the estimated 
production. It is, however, particularly difficult to form any accurate estimate 
of the out-turn of seed, as sesame is largely grown as a catch crop and mixed 
with other (jrops. 
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It may be; noted that over a million acres are under sesame in Burma, and 
the whole Burmese crop is retained for home consumption. In India the total 
area under sesame has not altered very materially during the last twenty years, 
but exports are not now on such a large scale as formerly. 

The chief destinations of the exports are as follows : 

192a 19*3~J4 

(Tons). (Tom). 

I7.H7 8,674 

— 

4.532 — 

10,648 21,633 

7,694 24.480 

4,050 29,166 

7.583 4.229 

Total 51.654 102423 

China is by far the largest exporter of sesame seed, and it is from China that 
the United Kingdom in the past derived the bulk of its supply of the seed, but 
the demand in the United Kingdom for sesame seed has never been large, except 
during the War, in 1916-17, the United Kingdom imported 2 1,297 tons from India. 

Oi late years the requirements of the United Kingdom have only been in the 
neighbourhood of some 5,000 tons, and in 1922 the imports dropped to 76 tons. 

The exports of sesame oil are small, but have remained fairly constant for a 
number of years; in 1522 the exports amounted to 414 tons. Sesame cake is 
exported in fair quantities; thus, in 1922, 17,981 tons (including a certain amount 
of rape-seed cake) were exported from India to Ceylon. 

Copra. 

Indian trade in copra has declined very appreciably. Before the War 
exports were in the neighbourhood of 30,000 tons a year, but dropped from 
1914 onwards, till in 1918 they were only 639 tons ; since then they have recovered 
somewhat, and in 1921 were 3,099 tons, and in 1022 about 15,000 tons, showing 
that conditions are gradually returning to normal. Before the War the bulk of 
Indian copra exports went to Germany. In 1913 Germany took 28,000 tons 
(including re-exports from Belgium) out of a total Indian export of 37,000 
tons, 80 that with the closing of the German market a rearrangement or trade 
was necessary. In spite of the shrinka^je of the total Indian copra exports, 
imports to the United Kingdom from India went up enormously, and in 1919-20 
reached a value of £383,000, compared to a pre-war average of ^ 5 , 500 . In 
1920-21 and in 1921-22 the value had fallen to the pre-war level. The German 
trade in Indian cop>a has not, however, so far regained its pre-war condition. 

Exports of copra have been practically confined to the Malabar coast, and 
Malabar copra has for years commanded a higher price than any other copra on 
the world’s market. This difference in price has been one of the difficulties in 
the way of diverting, the Indian copra trade to this country, for English and 
French crushers claim to be able to produce as good oil from mferior jnd cheaper 


Italy 

Germany . . 
Netherlands 
Austria-Hungary 
France . . 
Belgium . . 

Other countries . . 
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grades as the Germans did from the Malabar copra, and if marked differences 
in price continue it is hardly likely that English mills will make use of the Indian 
article. The great drop in exports in 1918-19 appears to be accounted for 
chiefly by the lack of freightage, for when freight is short copra is too bulky 
a c^o to be popular.* 

These export figures give little idea of the actual production in India, and it is, 
unfortunately, not possible to give areas under production. The area in the 
Madras Presidency has been estimated at 800,000 acres, with a total annual yield 
of at least 800 million nuts. The produce of Bombay, Bengal, and Coromandel 
is all consumed locally. An estimate of Indian coconut^consumption has been 
put at nearly aoo million nuts a year. 

Exports ot coconut oil in the pre-war period averaged 7,238 tons a year, 
and increased considerably during the War; in 1919-20 they amounted to 19,800 
tons, but fell in 1922 to only 4,959 tons. Most of the export was from Madras, 
and the bulk came to the United Kingdom, with the United States of America 
as the second largest importer. 

It may be noted that there is a good deal of coastwise trade in coconut oil, 
but^ there is little doubt that much less coconut oil is being produced in 
India than was the case in 1918, although it is difficult to gauge the internal 
demand for the oil, which is certainly large. 

Exports of coconut cake arc not large, and do not reach pre-war figures. 
In 1^22, 2,026 tons were exported, all to the United Kingdom. Most of the 
cake is used in India. 


Castor Seed. 

India is the chief source of supply of castor seed, but figures denoting areas 
under cultivation are not available. The exports of the seed are large, and it 
is known to be used locally in India to a considerable extent. 

The maximum export since 1909 was in 1913 with 130,720 tons. Exports 
were, on the whole, well maintained during the War, but in 1919 they had fallen 
to 10,475 fons. Since then, however, they have steadily increased, reaching in 
1922 the figure of 85,475 tons. Formerly about half the total Indian exports 
of castor seed went to the British Empire, almost entirely to the United 
Kingdom, but latterly a change has come with the continued demand from 
the U.S.A., coupled with a decreased demand from the United Kingdom and 
France. 

1922 1913 

{ Tons ), ( Tons ). 

18.627 54,273 

32,324 20,356 

15,949 20492 

8,266 14,889 

7,585 10,112 

2,724 10,601 

Total 85475, 130.723 

Handbook of Commhaal Information for India , Cotton, p. 184. 


United Kingdom 
U.S.A. ... . 

France . . 
Belgium . . 

Italy 

Other countries . 
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The exports are chiefly from the port of Bombay. As is explained in 
Part L (p. 74) under Castor Secd^* the European* in fact tne world, 
demand is likely to continue (in spite of the fact that the special war demands 
no longer exist) on account of the increased use of the oil for engine lubrication. 
Formerly Indian trade in castor oil was on a much larger scale than at present. 
In 1879-80, 11,045 of oil were exported and 11,880 tons of seed, out the 
primitive methods of oil expression w^ere not able to compete with the European 
processes, and gradually the seed exports increased at tlie expense of the oil. 
In 1922, 2,031 tons of oil were exported, of which about two-thirds went to the 
United Kingdom. * 

Castor cake is in considerable demand in India for manuring purposes, and 
quantities are exported to Ceylon for use in the tea plantations. The total export 
of cake in 1922 w^s 1,436 tons, all to Ceylon. 

Mowra Seed. 

As mowra seed is gathered from forest trees which continue to bear for a 
very large number of years, it is not so much the total production that varies 
from year to year as the proportion of seed collected, and this varies with the 
demand. Before the War exports of mowra were in the neighbourhood of 30,000 
tons a year, most of which went to Germany, but latterly the exports of this 
seed have been much less, and have not approached the pre-war level. In 
1921, 2,447 tons were exported, chiefly to Belgium and France, and in 1922, 
19,186 tons. 

Poppy Seed. 

. As has been explained in Part I, (p. 50), cultivation of the poppy seed has 
much diminished; and the exports are not now very considerable, the 4,017 
tons exported in 1922 going nearly entirely to France, and only a very small 
quantity reaching the United Kingdom. 

Niger Seed. 

Although niger seed is grown in India and crushed locally for home con- 
sumption, It is very difficult to obtain any idea of the extent of the industry. The 
seed yields bn crushing rather less oil than rape, and the value of the oil is slightly 
less per ton, and distinctly less than sesame. For this reason and the fact that 
the same conditions of cultivation suit niger and sesame, it is not likely that ni^er 
cultivation will extend. At one time the oil was sold at a slightly higher pnee 
than rape, and exports of the seed were then higher. The following table 
compares the prices of niger, sesame, and rape seed : 



1910-11 . 

191 i-ia. 

i9*2-*3- 

I 9 U--I 4 - 

i9I4-*5. 

1922. 

Niger seed, per ton .. 

• £ «• 

00 

l 

1 S. 

' £ 

£ s. 

9 16 

10 3 

JO 3 

10 9 

9 12 

17 15 

Sesame 

*3 3 

*4 5 

15 12 

16 0 

*5 4 

23 5 

Rape 

8 

* 

10 0 

11 0 

ii 9 

11 2 

(Chinese) 
21 0 

Exports of niger seed in 
tons . . . . • . . 


10,105 

' 5.684 • 

4 .J 07 

2,330 • 

354 
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Ib view of the fact that the price of niger sded is consistently lower than 
that of rape seed the decline in cultivation and exports is likely to continue. 

Formerly most of the niger seed from India went to the United Kingdom, 
France, and Germany, but now almost the whole crop is consumed in India. 

General Remarks on Conditions in India. 

One of the outstanding facts that emerges from a consideration of the fore- 
going remarks is that whereas previous to the War India had a definite export 
trade in oil, which during the War period augmented coilfeiderably, this has since 
diminished, on the whole, to a lesser bulk than in 1913. The increase of produc- 
tion of oil during the War period is easy to understand in view of the increasing 
difficulties in securing freightage and the bulky nature of oilseeds. 

Towards the end of the War period oil-mill capacity in the United Kingdom 
and various other European countries very greatly increased, chiefly in order to 
cope with the rapidly expanding margarine industry, and now the crushing capacity 
of the United Kingdom is greater than the demand upon it— in fact, crushers are, 
at the moment, only working about half capacity. Probably this is also the case 
in France, and it is hardly likely that the demand for imported oil will, under 
these conditions, again reach its previous large dimensions, although if the price 
of the imported oils was sufficiently low and their quality good, this might be so. 

In view of these conditions and the future prosperity of the Indian oil industry, 
the local outlet in India must increase. There is little doubt that the demand 
in that countiy is already on the increase, and particularly is this so in the case of 
edible oils. Of late years the price of ghee* has increased so that it is, to some 
extent, at least, outside the purchasing powers of the poorer population; and to 
supply this deficiency the demand for the cheaper vegetable oil ; has increased, 
while the partial substitution of the army ghee ration by oil has still further in- 
fluenced this demand for vegetable oils. 

The demand in India for technical oils, on the other hand, has not increased, 
except that linseed oil has practically ceased to be imported, and castor oil is 
being increasingly used for lubrication purposes. 

It is exceedingly difficult to form any adequate idea of the size of Indian trade 
in oils. For instance, large quantities of mowra fat are used for candle-making 
(mowra fat yields 30 to 35 per cent, of stearic acid and the resulting oleine for 
soap); huge quantities of safflower oil are known to be produced, probably in 
the neighbourhood of 15,000 to 20,000 tons a year, but figures of production are 
difficult if not impossible to obtain. Malabar tallow (from Valeria indica), kokum 
butter (from Garrinia fWzVa), karang o\\{irom Pongamia glabra), and many other oils 
are locally produced and used in India, but to what extent can hardly be surmised. 

If the export trade in Indian oils is to be increased, one very necessary con- 
dition is an improvement in the quality of the oil produced, for the oil has to 
compete with that obtained in Europe by mo^dern crushing and extracting 
machinery. Refining as understood in Europe is not much practised in India, 
for in that country a very low standard is sufficient in oils used lot edible purposes. 

Clarified butter. 
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A suggestion has been made that all oils for export purposes should be graded 
at Government test houses, but no scheme is yet in operation, though it would 
certainly be of some assistance to foreign buyers. It must also be remembered 
that most European countries impose substantial import duties on a manufactured 
product such as oil. 

The corollary of a successful oil industry is a trade in the resulting oilcakes 
and meals. In a country like India, agricultural conditions are very different 
from those found in Europe. For instance, there is practically no industry 
corresponding to the fat stock industry of Europe, and tnere is nothing like the 
demand in India for concentrated food-stutfs that are so much used in Europe. In 
India a great deal of oilcake is used for manuring the richer crops, and with a view 
to preventing the exhaustion of the soil an increased use of cake for this purpose 
is to be encouraged. Cotton seed is fed very largely to cattle in India, and this 
is a very wasteful procedure, both as regards loss of oil and cotton, and the feeding 
of a large bulk of undigestibic material to the cow. 

It is certain that there is room for an increased use of oilcakes in India, both 
as feeding stuffs and manure, and an increased oil industry will necessarily mean 
an increase of oilcake. Undoubtedly, it would be benencial to the country to 
use this surplus of cake at home, but questions of great complexity are involved, 
one of the chief being ability and willingness of native cultivators to pay a price 
equal to what the manufacturers can get for the cake in foreign countries, less 
freightage charges. The demand in Europe for oilcakes is steady, and there is 
not likely to be any difficulty in disposal of large quantities there. 

Lac-Resin (Shellac). 

Although the lac insect is widely distributed in India, the great bulk of the lac 
produced is obtained from one area which comprises Cbotn Nagpur, Orissa, 
the north-eastern halt of the Central Provinces, and extends into part of Bengal 
and also into the Mirzapur district of the United Provinces. The following 
figures show the lac out-turns in dilTerent districts: 



. 

Per Cent. 

Avcrat^c Total Crop 
{Mounds*). 

Mai/l area . . 


86'6 

1 ,003,500 

Sind 


2-2 

26,000 

The Punjab 


2-9 

33,000 

Assam 


3-0 

65 ,000 

Burma, etc. 


5-3 

62, 000 1 


Total . . 

lOO-O 

1,189,500, or about 81)8,340 ewts. 


It would appear ^at the annual production of stick-lac in India alone must 
amount to some 800,000 hundredweights, the majority of which is converted 
into shellac and other forms, and exported. 

• I maund=82T Iba., or 073 cwt. approximately. 

f Including 7,000 maunds from French Indo-China, 16,000 maunda from Siam, 9,000 n^jiunda 
from Straita S^tl^enta. 
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The chief centre of lac manufacture in India is Mirzapur, but owing to better 
transport facilities Calcutta has, in recent years, assumed greater importance; 
during the period 1^1-05 some 37 percent, of the manufacture was m Mirza- 
pur, but this had fallen to 25 per cent, during the period 1914-18. Calcutta is 
the peat market and export centre of India's lac trade, some 97 per cent, of the 
total exports being shipped from that port; the quantities from karachi, Bombay, 
and Madras together only amounting to 6,200 hundredweights in 1913-14. 
Shellac and the other forms of lac are shipped from Calcutta either in cases or 
double gunny bags holding 2 maunds (i J hundredweights, approximately). 

It is not possible to estimate exactly how much of ^his total production is 
locally absorbed, but the great importance of the lac industry is well illustrated 
by the exports of shellac, etc., shown below. 

The following table shows exports before the War and in recent years, and 
indicates, at the same time, the relative importance of the different forms of lac- 
resin and the chief destinations of exports 



1912 

1913 

1921 

1923 


(Ctois.). 

(Cwts,). 

(Cwts.). 

(Ctots.). 

Allkinds ■ ■ 

419,898 

354 > 53 ^ 

394,268 

428,018 

\ Value {£) 

Button lac to: 

1,314,760 

U 35 i>i 09 

4.683.470 

5.973.312 

United Kingdom . , 

22,811 

17.152 

5.301 

10,209 

Germany 

8,655 

3,121 




United States of America . . 

1,283 

263 

1,200 

3439 

Other countries 

6,921 

5,016 

1.364 

3,260 

Total . . 

Shellac to: 

39,670 

25.552 

7.865 

16,908 

United Kingdom 

56,328 

66,365 

64,710 

66,991 

Germany 

65,092 

30.855 

9,766 

18,687 

France 

24,684 

*4.^30 

7,037 

9,890 

Italy 

. . — ■ 

— 

2.327 

4,122 

Netherlands 

8,250 

2,771 



Austria-Hungary 

11,631 

s.3^9 

— 



United States of America . . 

150,434 

149,546 

244.836 

212,275 

Japan 

— 

— 

*U 350 

16,228 

Canada 

— 

— 

3.089 . 

89s 

Australia and New Zealand 

— 

— 

2,232 

3.576 

Other countries 

16,324 

9,667 

6,887 

9,121 

Total , . 

332,743 

278,703 

352,234 

34 - >785 

Stick lac 

II ,468 

7.-38 

844 

2,528 

Seed lac 

14,001 

18,939 

-. 44 ' 

3401 

Other kinds 

22,016 

24,204 

3 -.884 

63,396 


Practically the whole of the export of shellac is the procfuce of Bengal ; in 1922 
341,766 hundredweights were from this source. 

The average annual exports of all kinds of he from India, in pre-war years, 
have been estimated as 400,000 to 425,000 hundredweights, valued at about 

Figuiv-'s arc taken from the Actounts of Sea-Borne Trade and (Navigation ef British India, 
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^1,350,000. ;Lac exports from other sources were comparatively small. Indo- 
China exported annually about 1 1 ,100 hundredweights of stick-lac during 1910-13, 
and Siam annually about 12,750 hundredweights of stick-lac during 1911-12 to 

^urma as a source of lac is obviously of secondary importance. Most of the 
Burma lac is exported to India as stick-lac and worked up in India, and part of this 
Burma export lac is derived from sources outside Burma and imported to Burma 
across the frontier. 

The exports of lac ij^om Burma have been very variable in recent years, as the 
following figures show : 

Exports of Lac from Burma to Calcutta. 

1911-12 L777 L'vis. 

^ 912 -U 9454 .» 

19,19-20 45 . 03 ^> o 

With the exception of 1903-04, when the export was 30,979 hundredweights, 
the figure for 1919-20 is the largest since 1866. 

Imports of lac-resin to India arc small and vary considerably from year to 
year. They arc composed almost entirely of stick and seed lac. The imports 
in recent years are as follows : 

Total Imports of Lac to India. 

1920 ... 28,260 CSVtB. 

1921 6,128 „ 

. 1922 4 * 4*9 n 

A consideration of the destinations of India’s exports in pre-war years and in 
recent years affords some interesting comparisons. Thus the total exports of 
lac of all kinds arc now of the same order of magnitude as before the War, but 
button lac and stick-lac and seed lac have decreased in importance, while shellac 
and “ other kinds ” (garnet lac, dust, etc.) have increased. 

The exports to the United Kingdom are now about the same as they were 
before the War, but those to the United States have increased from about 150,000 
to well over 200,000 hundredweights — in fact, to nearly 245,000 hundredweights 
in 1921. 

Germany is again taking Indian lac, but in much smaller quantities; exports 
to France also are much smaller, while Japan appears as a fairly considerable 
buyer. 

The lac industry in India has been described already at some length, and it 
does not appear nec^sary to attempt to discuss here the various problems con- 
nected witn this important industiy; these problems have received considerable 
attention in the past from the Indian Forest Department, and it is evident that 
the industry will benefit greatly from the continued and increased research and 
organization which has been suggested. 

Reporti^n Lac, etc,, Indian Trade Empky Impl. Inst. 


n 


*3 
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As chemists » the authors might venture to suggest that development and 
research is particularly needed in the manufacture oi shellac from the crude lac, 
and that the possibility of the production of an artificial substitute, which would 
seriously compete with shellac, must not be overlooked. With regard to this 
latter point there is no desire to cause alarm ; time has shown that the alarm 
causea by the synthetic production of rubber, some years ago, was really un- 
founded and that the natural product has been able to hold its own absolutely, 
but the enormous increase in scientific efforts in recent years tends to show that 
the possibility of synthetic shellac cannot be neglected. 


Rosin and Turpentine. 

Pimis sp,y Resin and Turpentine. 

The possibility of utilizing the large areas of pine — chiefly the chir pine 
{Pinus hngifolia ) — in India as sources of rosin and turpentine is a most important 
question which has received a great deal of attention for some years past. Up 
to 1912 production of rosin and turpentine was on a small but gradually increasing 
scale; since that date production has steadily increased, and appears to have a 
promising future. It has been estimated that India and Burma should be able 
ultimately to furnish yearly over 430,000 hundredweights of rosin and 120,000 
hundredweights of turpentine.* The production of rosin and turpentine is 
carried on in the Government factories at Jallo in the Punjab, Bhowali in the 
United Provinces, and in the more recently erected factory at Bareilly. 

The growth of this industry and its effect on the importation or rosin and 
turpentine in India is shown in the following figures:* 


Year. 

’Rosin .. Cwts. 

Turpentine Gallons 

Rosin .. Cwts, 

Turpentine Gallons 

Rosin ., Cwts. 

Turpentine Gallons 


Production. 

Imports. 

4.870 

76,525 

16,036 

333»530 

20,544 

61,017 

60,249 

270,127 

50>077 

13,906 

152,422 

111,917 


1907-08 
1912-13 ^ 
1919-20 I 


The Punjab factory at Jallo has a maximum capacity of about 19,000 hundred- 
weights of rosin and 70,000 gallons of turpentine, f The factory at Bareilly, 
where operations were started in 1920, was designed to produce 59,000 hundred- 
weights of rosin and 240,000 gallons of turpentine, allowances being made for 
considerable extension of output as required ; it has been estimated that when 
this factory produces the full output (240,000 gallons) of turpentine, the pro- 
duction of turpentine in India will satisfy local requirements. 

The development of the Indian rosin and turpentine industry depends very 
largely, if not entirely, on transport facilities in* the pine forests which are at 

Handbook Commircial Information for India, 1919, p. 320., 

I Imperial Institute IndiamTrade Enquiry, Report on Turpentine, etc., y. 31. 
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E xt inadeqiiate. Until recently development was entirely in departmental 
, but the co-operation of private capita has now been secured. Exploita- 
tion by private enterprises alone is considered undesirable, owing to the difficulty 
of controlling the working of forests by private concerns, and the necessity of 
Government control of forests in the interests of the nation. 

The crude olco-resin worked in India differs somewhat in character from 
American and French oleo-resin, and a considerable amount of work has been 
done in India by the Forest Research Institute at Dehra Dun, and at the Imperial 
Institute in London, ^ devise efficient methods of manufacture of rosin and 
turpentine.* Much work has also been done on the composition! and com- 
mercial utilization of the rosin and turpentine produced, the results of which it 
is unnecessary to describe in detail. Broadly, Indian rosin, when properly 
prepared, compares favourably with commercial French or American rosin, 
while the turpentine, though differing in character from French or American 
turpentine, obviously meets the requirements of manufacturers in India, and 
would certainly be saleable in Europe. 

A ready and accessible market for rosin is provided by the sugar industry 
in Java, while inquiry for both rosin and turpentine of Indian manufacture is 
increasing in the United Kingdom. 

To summarize the position briefly it is obvious that the demand in India 
for rosin and turpentine will eventually be met by home production, and that an 
exportable surplus will be available. 

Bosu cilia serra ta . 

In considering the production of turpentine and rosin in India, reference 
must be made to Boswellia serrata, a tree of the Natural Order Burscraceasj, which 
includes other trees of some economic importance, such as those yielding myrrh 
and frankincense. 

The oleo-gum-resin of this tree has long been used in India in incense. 
A considerable amount of work has been done on the utilization of this tree as 
a source of resin and turpentine at the Indian Forest Research Institute, Dehra 
Dun, and also in England at the Imperial Institute. It has been established 
beyond doubt that the turpentine and rosin produced would be readily saleable 
at prices close to those ruling for the ordinary American or French products. 

Considerable areas of the tree exist in the dry zones of India— for instance, 
in the Central Provinces and in the north, east, and west Khandesh Divisions 
of the Bombay Presidency; and it is estimated that some 6 million trees might 
be tapped in the Shirpur Range alone in North Khandesh. 

Tapping experiments have been conducted on a fairly lar^ scale with good 
results, and the trees*appear to stand tapping well without being damaged or 
killed. 

« 

• Troup, Work of Forest Dept, in India, 1917. 

f J^oc. Chem. Soc., 1911, 27 , 247, H. H. Robinson; yowrn. Chem. Soc,, 1920, 117 , 570, 
SimoDseo; Impl. Inst. Ind. Trade Enquiry Report on Turpentine, etc, 

J Indian Forest*Rec<^ds, igfiS, 6, 303; Bull. Impl. Inst., 1919, 17 , 159, 
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The chief difficulty involved appears to be that of separating the volatile oil 
(turpentine), resin, and ^m. The turpentine may be easily distilled from the 
crude material, but a residue of resin and gum is left, the separation of which is 
not an easy matter on a technical scale. Resin may be separated bv treatment 
with \ solvent in which the resin is soluble, and the gum insoluble, and this 
method has been tried and found to produce resin of good quality. The present 
authors feel rather doubtful if the use of solvent for the recovery of a relatively 
cheap material — such as this resin is — ^would be possible commercially, especially 
in India, where solvents would be expensive. All the samples of the gum seen 
by the authors are undoubtedly of poor quality and of little or no value for any 
technical purposes. 

So far Boswellia serrata does not appear to have been exploited on an appre- 
ciable commercial scale, but it undoubtedly offers possibilities of increasing 
India’s supplies of turpentine and rosin. 


CEYLON 

Ceylon is an island with anareaof 25,481 square miles, and a population of about 
4^ millions; it is situated between latitudes 5 and 10 degrees N., and is therefore 
entirely in the tropical zone. It occupies a central position in Asia, is only 
22 miles from India, and is therefore admirably situated from a trade point of view. 
Ceylon is essentially an agricultural country, the three staple crops being tea, 
rubber, and the coconut-palm. The north and north-central parts of the 
island are occupied by one great plain, while towards the south is the circular 
mountainous district. 

The total area under coconut is computed for 1922 as about 820,000 acres, 
which shows a slight decrease on the pre-war figures, but is about a third of the 
whole cultivated area of the island. The west and south-west districts are most 
prolific in coconut, but the palm is planted along large tracts of coast in most of 
the provinces. 

The coconut along the coast of the west and southern provinces is mainly 
used for supplying toddy to the arak distilleries, and not for the production of 
copra. Coconut products take the third most important place in Ceylon exports, 
and are the only oleaginous products that have so far taken a leading position 
in the trade of the island. Ceylon became a Crown Colony in 1802, and it is 
since that date that the industry^ has grown, the beginning of the plantations 
dating from about 1840, 

Exports of coconut products from Ceylon are as follows: 


Fresh coconuts . . 

1909-13 

{Averagf^ Tom), 

. . 16,000 

1921 

{Tom). 

23.739 

1922 

{Tom). 

47.000 

Desiccated coconut 

14,000 

43.526 

68,37* 

22,317 

Copra 

. . 40,960 

84.329 

/Coconut oil 

. 26,700 

24,236 

27^731 

5.093 

Coconut cake 

— 
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A consideration of these figures indicates the enormous growth that has 
taken place since the pre-war period in everything except the coconut-oil 
trade. 


Desiccated Coconuts. ^ . 

* . 

The demand for this product has shown a very marked increase of late ycars^ 
particularly in the United Kingdom and the United States of America. The 
demand in the United States of America has only assumed its present large 
dimensions since the jessing of the “ dry laws, and this fact may be of sig- 
nificance. Ceylon is the only country growing coconuts that manufactures 
desiccated coconut on a large scale,* and under the boom, mills have been erected 
in Ceylon especially for its preparation. Some of these are capable of dealing 
with 50,000 nuts a day (1,000 nuts produce 330 to 375 pounds of desiccated 
coconut), and the product is packed in ijo pound boxes lined with tea lead and 
packing paper. In 1921 there was a fall in price for desiccated coconut, and this 
caused some of the mills to close. However, an improvement took place later, 
and this may lead to their re-opening. 

Ceylon desiccated coconut is exported in about equal quantities to the United 
Kingdom and the United States ot America. In 1922, 14*527 tons went to the 
former, and 13,687 tons to the latter; Germany took 4,143 tons in the same year, 
Australia 1,766, and Spain 500, the total exports being 38,410 tons, valued at 
20,159,183 rupees. The product is also manufactured in Europe and America 
from imported fresh coconuts, and the imports of coconuts are chiefly regulated 
by the demand for desiccated coconut. 


Coconuts. 

Ceylon does a large trade in the fresh nuts, and the increase in the exports 
for 1921 corresponds with the increase in demand for desiccated coconut, as the 
nuts are mainly used by many of the importing countries for the manufacture of 
the desiccated product. The United Kingdom takes the bulk of the exports, and 
the quantity in 1922 amounted to about 11,500 tons, the total quantity exported 
being 22,300 tons, value 1,825,226 rupees. Egypt came next with 7,200 tons. 


Copra. 

The Ceylon copra industry is on a very large scale, the total exports for 1022 
being 84,329 tons. The copra is largely prepared by sun-drying, but when 
artificial drying has be resorted to it usually takes the fonn of kiln-drying. 
The exports in 1922 very nearly torched the record figure of 1919 of 87,976 tons. 
The largest importer was Italy, with the United Kingdom and Denmark next. 
The following shows the destinations of exports in 1922 compared with those 
of 1913, 


See p. 201. 
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Exports op Copra (Tons). 


Principal Exports. 

1913. 

192a. 

United Kingdom 

Other British Possessions 

750 

12,657 

81 

125 

Denmark 

1,283 

12,942 

Germany 

• • 40J49 

8,023 

Austria 

1,502 

— 

Belgium 

200 

— 

Norway 

— 

7.999 

Italy 

. . ~ 

23,824 

Holland 

— 

9,212 

United States of America 

— ■ 

2,999 

Total exports to all countries . . 

• • SS.863 

84.329 


The total value of the 1922 exports was 28,804,064 rupees. 

The exports to the United Kingdom are encouraging, as before the War they 
were negligible. However, the total imports of copra to the United Kingdom 
from foreign countries were in 1922, 12,684 compared to 6,154 ^ons in 1913, 
80 that it appears that there is still room for more Ceylon copra in this country. 

In spite of the attention given to the coconut industry there is said to be much 
room for improvement, particularly as regards manuring and clean weeding of 
the trees. It has been definitely established that young coconut trees to which 
such attention has been given come into bearing earlier than neglected trees. 

On the whole, the plantations in Ceylon do not suffer badly from disease 
and pests. In spite 01 the limited area available thexe are still considerable 
tracts of uncultivated country suitable for the coconut. In the past the trees 
were mainly confined to the coast, but gradually plantations have extended 
inland. The cost of opening up new land for coconut is estimated at 400 to 
600 rupees an acre, and ten years is the average waiting period before the trees 
begin to yield . 

Coconut Oil. 

The oil manufactured in Ceylon is usually of fairly good quality, and contains 
in Ceylon on the average to 2 per cent, of free fatty acids. With a view to 
the production and export of “ white oil experiments are in hand, and a higher 
quality of oil may well be looked for in the future. The bulk of the oil is shipped 
to the United Kingdom, which usually imports about 15,000 tons of Ceylon 
coconut oil a year. In 1922 Germany took 5,264 tons, and Egypt and Norway 
smaller quantities. 

Coconut Cake. 

Very little of.this finds its way to other countries, and the bulk is used locally. 
The total exports pf coconut poonac were only a little over 5,000 tons in 1922, 
and moat of this went to Belgium. 

Other Oilseeds' 

In considering possibilities of future development in coconut-planting in 
Ceylon aijd other parts of the tropics, the claims of the West African oil palm 
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should be noted. This palm has long been grown in gardens, and recently 
experimental cultivation nas been carried out at the Anuradhapura Station. 
The results have been fairly satisfactory, and some demand for seed from cul- 
tivators has been experienced. In localities unsuited to the requirements of the 
coconut the introduction of this palm would be beneficial. ^ 

Another oilseed crop which has been engaging the attention of the auth^fi^ 
is castor seed. Castor cake is a manure of well -recognized value in Ceylonf th# 
demand for the cake is steady, and large quantities arc at present imported from 
India. In order to make Ceylon independent of imported manures, and at the 
same time produce at home the valuable oil, the cultivation of castor as a mixed 
crop is being encouraged, and the Government Railway has erected a small 
extraction plant and proposes to offer good prices for seed. 

Other oilcakes are imported from India in considerable quantities, chiefly for 
use as manure on tea and other plantations. 

The imports for 1922 were as follows: 

Sesame cake 
Ground-nut cake 
Castor cake 
Rape cake. . 

BRITISH MALAYA 

Under the above ajre included: (1) The Straits Settlements, comprising 
Singapore, Malacca, Penang, together w'ith Province Wellesley, the Dindings, 
and the Cocos and Keeling Islands; (2) the Federated Malay States, comprising 
Pahang, Selangor, Negri Sembilan, Perak; (3) the Unfederated Malay States, 
including Kelantan, Trengganu, Kedah, Johorc, Pcrlis. 

The most important of these, as far as trade is concerned, is the Straits Settle- 
ments, in which the port of Singapore is situated and through which most of the 
exportable produce of the Federated and Unfederated States passes. The popula- 
tion of the Straits Settlements was returned in 1921 as 883,769, and the population 
of the Federated and Unfederated Malay States rather over a million each re- 
spectively. All the provinces arc mainly agricultural, and from the oilseed point 
of view the coconut is far the most important crop. Export figures are almost 
entirely concerned with the Straits Settlements, but the copra exported from them 
comes from various parts of British Malaya. 

The Federated States probably includes far the largest number of coconut 
plantations, and the total area under coconut in these States in 1922 was estimated 
at 193,256 acres, distributed as follows : 

# 

Perak 89^^62 

Selangor . . . . 78,680 

Negri Sembilan * . . . . . . 10468 

Pahang ^4>44^ 


18,428 tons, 

*5.025 M 

1,658 „ 

*49 *. 


Xoul .. 
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A large proportion of this total area is composed of small plantations, the area 
of plantations of over lOO acres amounting to only 95,000 acres. The total 
exports of copra from these States in 1922 was 43,333 tons, valued at j{;i,020,3i6, 
and practically all of this, except for some 4,000 tons, was sent through the Straits 
Settlements. 

V Turning to the Unfederated States, Johore probably produces the most copra, 
but figures of production are not available. Exports of copra for 1922 were as 
follows : 

Johore 24,670 tons. 

Kelantan . . . . . . . . . . »» 

Trcngganii .. ii72i „ 


No figures are available for Perl is and Kedah. The Straits Settlements 
themselves grow copra, particularly in Penang, Province Wellesley, and the 
Bindings, but the exports of these provinces are not given separately. An idea 
of their volume may, however, be gathered from a consideration of the total 
exports from the Straits Settlements, the contributions to these from the Federated 
and Unfederated States, and the imports from surrounding countries. 

The bulk of trade in copra passing through the two main ports of Singapore 
and Penang (chiefly the former) is enormously increased by the fact that a large 
quantity of copra is received for re-export from Sumatra and other Dutch 
possessions, Borneo, and Siam. The following table of the chief copra imports 
to the Straits Settlements for 1922 will emphasize this point : 


Borneo 20,215 tons. 

Sumatra 20,131 ,, 

Other Dutch possessions .. .. .. 15,291 • 

Philippines . . . . . . . . 2,087 ,, 

Siam, etc 3,629 ,, 

Other sources . . 4,636 ,, 


Total 65,989 ,, 


The total exports for 1922 were 170,191 tons, valued at ,(^3,526, 182, Taking 
from these the imports given above, and also those from the Federated and 
Unfederated States, it appears that the exports derived from the Straits 
Settlements alone were in the neighbourhood of 25,000 tons. 

The exports from British Malaya go to a large number of different countries, 
chief among them being in order of importance Germany, the Netherlands, 
France, the United Kingdom, and Spain. 

The importance of copra in the trade of British Malaya is only inferior to 
that of rubber and of tin. , 

The trade in coconuts is not very large, the value of the export trade in 1022 
being £38,826. This shows a decrease, for in 1920 the exports were valuea at 
jC 53»3^9’ The local trade is on a large scale, as the nuts are largely used by the 
natives for food. Coconut oil is manufactured in several factories m Singapore, 
and the exports in 1922 were 6,252 tons, valued at £238,436. 
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Owing to. the recently increased demand in the United States of America 
and in Europe for desiccated coconut, the possibilities of establishing the industry 
in Malaya have been considered, and as a result a factory for the preparation of 
this product has been successfully opened in Province Wellesley, but so far 
exports are not considerable. 

The great importance of British Malaya in the trade of the East is indicat^fd 
by the following export and import figures, which represent very largely the trade 
of the port of Singapore : 


Si 

British Malaya: Imports and Exports. 





H>2!. 


igaa. 



Imports :. 

Exports . 

Imports . 

Exports . 

Oilseeds : 





Ground nuts 

/Tons 

4.900 

700 

5»227 

1 .03 1 

\ L 

1 1 4 ,900 

1 5 ,800 

1 12,006 

22,517 

Illip^ nuts . . 

/Tons 

■ "XL 

227 

2,757 

450 

4,700 

»37 

5.518 

C 793 

Siak beans . . 

/'Eons 

■ ' XL 

747 

6.608 

2 

47 

662 
Ms 5 

— 

Copra 

/d'ons 

■ XL 



65,916 
J. 263 ,945 

170,191 

3,526,182 

Sesame seed 

Tons 



'.738 

180 

Oilcakes: 






All kinds 

/Tons 

2,669 

3.^23 

1,421 

3.408 

' \ L 

22,600 

27.320 

12,210 

14.380 

Oils: 





Castor oil . . 

/ Cases 

1,227 

225 

1,605 

146 

’ ’ 1 ;£ 


476 

4.432 

370 

Coconut oil 

/Tons 

291 

^^.*74 

2 

8.333 

' \ L 

1 I ,620 

359,200 

80 

239.200 

Linseed oil . . 

■ Cr 

.T3O2 

205 

4,500 

S8i 

\ C 

18.140 

2,022 

19,700 

2,712 

Soya- bean oil 

/Tons 

• '- XL 

7.527 

361,800 

830 

38,990 

6,61 1 

3*5.90*^ 

734 

3S3»o 

Wood oil . . 

c: 

*37 

7,000 

37 

1 ,296 

212 

10,870 

- 

Sesame oil . . 

/Tons 

■ \ c 

2,618 

22,360 

5 . 7 &I 

1,010 


It will be noticed on consideration of these figures thatf in several cases, 
imports are bigger jhan exports, and it is obvious that a* very large propor- 
tion of the exports are re-exports of produce imported from surrounding 
countries. Singapore is the most important port between India, Hong Kong, 
and Australia, and a great Seal of trade passes through it. The destina- 
tions of the exports are very varied; for instance, surrounding islands 
arc supplied jvith such requisites as linseed and soya oils which t]iey do not 



OILS, FATS, WAXES, AND RESINS 

not themselves produce, while Eastern produce such as illip^ nuts, oilcake, 
coconut products, are sent to Europe and the U.S.A. 

It may be noted that the term illip6 ” which appears in the official returns 
may refer to a large number of seeds (see p. 94), but in the present case 
would doubtless denote the true Borneo tallow nuts. The siak beans are 
altrfost certainly the seeds of species of Palaquium, yielding a hard fat, 
^ and have been imported from British North Borneo in the past* for local 
consumption. The imports in the years 1021-22 are recorded as wholly from 
Sumatra. 

The African oil palm is a tree which is likely to becqnlfe of increasing import- 
ance in Malaya. Its cultivation has reached a high state of efficiency in Sumatra, 
an^ the climate and soil of Malaya are eminently suitable in many districts. 
Applications for large areas of land for its cultivation have been made, and it is 
already growing satisfactorily in several places, though the productive stage has 
not yet been reached, and the question of factories for dealing with the products 
is ay)resent unsolved. 

The castor-oil plant is also suitable for cultivation in Malay, particularly as a 
catch crop in rubber clearings, while ground nuts and sesame are receiving 
attention from the authorities. 

The following are statistics! relating to trade in copal, dammar, and turpentine 
in British Malaya : 


I92f. 1922. 


Dammar 

/Tons 

Imports. 

2.545 

Exports. 

5.437 

Imports. 

3.544 

Exports, 


\ C 

45.147 

104,000 

77,200 

192,500 * 

Copal 

/Tons 

1,152 

1,586 

’ 1.247 

3.299 

" 

42,600 

63,600 

48,850 

132,000 

Benzoin 

Tons 

1,258 

2,032 

1 ,41 1 

M 40 

Resin 

>? 

10 

^7 

4 ^ 

4 

Stick lac 

■ • *» 

— 


1,615 

*.57 

Gamboge 

Dragon’s blood 


2'5 

2 

7 

9*5 

. . »» 

26 

32-8 

33-4 

30-3 

Turpentine . . 

Gallons 

6,878 

f '73 

50.275 

38,216 


The trade of British Malaya in resinous products is, therefore, considerable — 
in fact, Sing^ore occupies an important position in the Eastern trade in dammar, 
copal, etc. The exports of dammar are considerably in excess of imports, and 
fairly considerable amounts of dammar are produced in British Malaya, almost 
entirely in Negri Sembilan; the total production in the two years under con- 
sideration was 532 and 1,396 tons respectively. 

According to the official statistics the principal source of the imports of 
dammar were as follows: 

• Bulletin No. i, British North Borneo Forests Dept., 

! Returns of Imports and Exports of British Malaya, 1922. Values converted from pikuls: 
I pikul^i33 pound*. Quantities converted from dollars: $i=2s. fd. For rapid conversion: 
dollars X 0*1 1 Values arc appre^mate only. 
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Principal Sources, 

ipai. 

192a. 

From Britieh North Borneo 

792 

S33 

„ Sarawak 

39 * 

411 

,. Dutch Borneo 

429 

013 

„ other Dutch East Indies 

613 

950 

„ Siam and dependencies 

307 

518 

Total imports 

2 > 54 S 

3.544 


The largest exportS of dammar from Malaya in 1921 and 1922 are those 
to India and the United States; fair quantities go to the United Kingdom and to 
the Continent and Japan. The principal destinations were as follows in 1921 
and 1922: 

Dammar Exports (Tons). 


Principal Destination. 

1921 . 

192a. 

To British India 

3,625 

3 . *40 

„ United States of America 

793 

2.445 

,, United Kingdom 

304 

5*3 

Total exports 

5.437 

7 . 25 * 


The imports of copal were principally derived from the Dutch East Indies, 
but the following were imports from British Possessions: from Sarawak 258 and 
287 tons, and from British North Borneo 34 and 127 tons, in 1921 and 1922 
respectively. 

* The largest exports in 1921 and 1922 were those to the United States of 
America and the United Kingdom; the remainder goes chiefly to the Continent of 
Europe, but Japan and Australia have also taken fair quantities in some years. 
The tollowing figures illustrate the principal destinations : 



Copal Exports (Tons). 

1921. 

192a. 

United Kingdom 

258 

6ia 

United States 

865 

2,199 

Japan 

*03 

— 

Australia 



67 


There is little doubt that the majority of the copal exported is the produce of 
the Dutch East Indies, and not of British Malaya, sold on the Singapore markets; 
there is, so far as we are aware, no information on record to show if copal is actually 
produced in any quantity in British Malaya. With regard to the imports of 
jBenzoin and Dragon* s bloody these are practically all the produce of Sumatra 
imported and sold in Singapq;'e. Turpentine in 1921 was largely— about four- 
sevenths — from the Unitecf Kingdom, but in 1922 was import^ from Dutch 
Borneo. 
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HONG KONG 

Although Hong Kong itself is an island only 1 1 miles long and 2 to 3 miles 
wide, yet a very considerable volume of trade passes through it» As would be 
expected, the bulk of the import trade is from China, and exports from this port 
go to all countries, but mostly to South China, Philippine Islands, Japan, Australia, 
and the East generally. 

The following figures, showing the chief oilseed and oil imports and exports, 
do not include imports arriving from ports in China further south than Swatow, 
and parts of the cargoes from Swatow, Amoy, and Foochc^ are not included. 


Coconuts 
Ground nuts 
Sesame . . 
Melon seed 
Other seeds 
Lard 

Ground-nut oil 
Wood oil. . 


1922. 


Imports (Tons). 

Exports (! 

4>405 

3 >329 

19,840 

•5.363 

1,093 

1.836 

2>423 

2,629 

1,184 

751 

271 

3.643 

12,362 

9.708 

29 

1,900 


It may be noted that 1922 trade was badly affected by the strike of Chinese 
coolies, etc., which completely paralyzed trade for nearly two months. Apart 
from that, ground-nut oil imports show a considerable falling off. The value of 
these imports in 1921 was £534,557 and in 1922, £233,320. 


BRITISH BORNEO 

Very little surplus is produced by the oilseed crops of North Borneo, and the 
only export of significance is of copra. Coconut-planting has made progress in 
the island, and the estimated area under coconut in 1914 of 11,700 acres had 
increased to 24,946 in 1919. In 1919, 1,579 tons of c^ra and about half a million 
nuts, and in ip2 1 ,2,787 tons of copra, were exported. The Government encourages 
coconut cultivation by letting land for the purpose on special terms. The oil 
palm was introduced in 1883, but is not yet cultivated on a commercial scale. 

The tung-oil tree grows in Borneo, but all the oil obtained appears to be used 
locally. The same is true of the illip6 nuts (see p. 94), and it is doubtful if the 
exports of these nuts from Borneo include any appreciable quantities from British 
Borneo. 

Sarawak, also situated in Borneo, and adjoining the territory of “ British 
Borneo,*' also grows coconuts, but the exports are not on a large scale and only 
reached 351 tons in 1921. Exports of seed under the name “ mowra ” are fairly 
considerable, but the exact nature of these seeds is doubtful. Possibly they are 
true illipe nuts or a species of Bassia. Exports of mowra in 1919 were returned 
as 6,693 tons and in 1920 as lyO^y tons. 
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WEI-HAI-WEI 

This small Colony is of some importance as a centre of trade, and exports 
of ground nuts and ground-nut oil reach considerable proportions. Most of these 
go to Hong Kong for redistribution. 


Ground Nuts and Oil: Exports (Tons). 



Undecor ticatfd . 

Decorticaird . 

Oil . 

1913 .. 

351 

10.395 

439 

1919 .. 

. 

15.S94 

226 

1920 . . 


> 7.777 

252 

1921 

3.362 

21,312 

i,5f>o 


The increase in oil export is noteworthy. 
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AFRICA 

EGYPT 

Agriculture in E^pt is dependent on the river floods and irrigation, and increases 
in areas under cultivation in recent years are due to the opening up of new irriga- 
tion schemes. The most important oil crop of Egypt istotton, which has been 
cultivated from very early times. The area devoted to this crop is roughly one- 
fif|h of the whole area cultivated, and about three-cjuarters of this area is in Lower 
Egypt. There has been an almost continual decline in yield of cotton per acre, 
and this has been ascribed to several causes, including poorness of new land 
sown following on increase of irrigation — overcropping and increased summer 
cultivation leaving less time for the land to lie fallow and get sterilized by 
the hot sun — and to general changes brought about in the soil by changes in 
irrigation. 

The 1921 season was an exceptionally poor one for the crop, owing to bad pre- 
paration of the land and late sowing, but an improvement took place in 1922. 
Quite an appreciable amount of cotton seed is used in local oil mills and for seed 
purposes, and the total amount of seed crushed in Egypt has shown a steady 
increase in spite of variations in production. 

The total area under cotton seed and estimated production is shown in the 
following table : 

Acres. • Tons. 

1910 1,705,121 654,001 

1915 433.245 

1920 1,897,432 551,644 

1921 1,339,113 302,054 

1922 1,868,500 433,338 

The total exports of cotton seed in 1922 amounted to 323,161 tons, and the 
difference between this figure and the production figure gives a rough idea of the 
amount of seed used in Egypt ; about two-thirds of this was used for crushing 
and one-third for sowing. 

The great bulk of the exported cotton seed now comes to the United Kingdom, 
but this has not always been so. In 1910 the United Kingdom took only just 
over half the Egyptian exports of seed, and Germany was making determined 
and successful efiorts to increase her supplies from Egypt. During the War 
supplies to the Continent diminished and from 1916 to 1920 were practically 
non-existent, and though supplies to the Continent increased from 8,090 tons in 
1921 to 19,600 tons in 1922, the United Kingdom still takes the bulk. 

The other important oilseed crops grown in Egypt are sesame, ground-nut, 
and linseed, and the area occupied by these three crops, in recent years was 
returnee! as 
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igi^ao ‘ 31,350 feddAiw.* 

ig^2i 28,798 „ 

1921-22 28,123 „ 

Sesame and ground nut occupy approximately equal areas, while linseed, 
which in 1921 occupied 5,765 acres, in 1922 diminished to 1,384 acres. Sesame 
has been cultivated in Egypt from very early times, but not very large quantities 
are exported, as considerable amounts are used for food in Egypt and a certain 
quantity (3,877 tons in 1920), used for crushing. Ground nuts also find extensive 
use in Egypt itself. l*insced cultivation has diminished with the increase of 
cotton ; exports of linseed arc negligible and some seed and considerable quantities 


of oil are imported. 

Exports (Tons). 

1921 . 

1922. 

Cotton seed 


254.471 

323,161 

Cotton oil 


1 ,697 

4,506 

Cotton cake 


93 >393 

121,128 


The bulk of the cotton-seed, oil, and cake exports were to the United Kingdom 
in both these years. Cotton-seed exports were as follows: 


CoTTON-SrFD Exports, 


Chirf Di'stinations. i9a>. 

To United Kingdom 249,140 290,438 

,, Germany .. .. .. .. .. 27,125 

,, Other counlnjs .. .. .. .. .. 1,870 5»598 


In 1^22, 117,453 of cotio 7 i cake and 3,371 tons of cotton oil went to 
the United Kingdom, 773 tons of cotton oil to Holland, and 214 tons to 
Palestine. 

Exports of ground nuts were 2,265 tons respectively in and 

1922; in 1922, 572 tons went to Syria, 462 tons to Palestine, in tons to Tripoli, 
and 70 tons to France; the latter country took nearly 300 tons in 1921. The 
exports of sesame seed and of linseed were as follows: 


Sesame seed: 
Greece 
Palestine 
Italy 
Syria 
Rumania 
France 
Linseed 


Exports (Short Tons). 


1921 . 


276 


330 


851 

275 

62 

20 

19 


1923. 

25 

800 

25 

138 

203 

T41 

17 


1 feddan is approximately i acre. 
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The imports of oilseeds, oils, etc., were as follows: 


Oilseeds: 

Sesame seed 


Imports (Short Tons). 

1921. 

453 

1922. 

5 ” 

Ground nuts 






376 

14 

Linseed 






93 

93 

Coconuts . . 






2,299 

3 »^^ 

Oils: 

Olive oil 






L 4 i 5 

1462 

Cotton oil . . 






14 

340 

Linseed oil . . 






1,186 

1422 

Coconut oil 






2,299 

3.694 

Castor oil . . 






360 

304 

Palm oil 






673 

570 

Oil for soap 






L 337 

349 

Turpentine 






120 

6s 

Animal oils 






138 

178 

Rosin 






351 

. 279 


Most of the linseed and palm oil is imported from the United Kingdom, 
while castor and olive oils are chiefly from France. In 1922, i ,326 tons of linseed 
oil came from the United Kingdom. 

Imports of coconut oil are largely from British Eastern Possessions (2,559 
tons in 1922), while 1,134 were from France. 


ANGLO-EGYPTIAN SUDAN 

The Anglo-Egyptian Sudan appears to be on the eve of considerable agri- 
cultural development; in the past the two great drawbacks have been (i) a 
dependence on the river floods for water, and (2) a lack of transport facilities. 
Thesdtwo drawbacks are now being, at least partially, remedied. 

The most important oil crops that are cultivated are cotton, sesame, and 
ground nut, and it is estimated that when the Gezira Irrigation Scheme is in full 
operation (which it should be in time for the 1925-26 crop), an additional area 
of 103,800 acres will be put under cotton The provision of an assured water 
supply will have an enormous eflFect on the development of the country, not only 
in respect to cotton, but to all other crops. It is estimated that in 1922, 87475 
acres were under cotton, and in 1913, 123,000 acres under sesame, but the areas 
sown each year have so far depended very much on the extent of the floods. 

The exports of oilseeds are given below : 



Previous 

Maximum, 

1911-ai 
’ (Average). 

1921. 

192a. 

Sesamum seed (tons) 

12,593 

7476 

12,593 

10,723 

Ground nuts „ 

4.203 

1.857 

4,203 

2»695 

Cotton seed' . 

9,290 

6,013 

9,290 

9.042 
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The Eastern Sudan is being opened up by the Kassala Railway, and it is 
probable that very shortly this will mean the cultivation of more suitable land, 
probably for cotton. 

Most of the exported ground nuts and sesamum seed goes to Egypt. 

BRITISH WEST AFRICAN COLONIES 

British West Africa includes the Gambia, the (h)ld Coast, Sierra Leone, and 
Nigeria; the importance of these Colonics as producers of oils and oilseeds is 
enormous, as many indigenous oilseed-bearing trees exist, such as the oil palm 
and the shea tree, while other crops, such as ground nuts and sesame, arc 
cultivated. 

The following figures serv’e to indicate the important position of British West 
Africa as a producer of oilseeds and oils for export : 


Exports of 

THE Main 

Oilseeds and 

Oils from 

British West 

Africa ( Tons) 

# 


Palm 

Palm 

Ground 

Shea 




Kernels. 

Oil. 

Suts. 

\uis. 

(A)pra. 

Sesame, 

icpo 

J - 10.973 

68,436 

33 M 


368 

481 

1910 

230,678 

87,610 

.‘ 59*45 » 

4,462 

755 

48 

1913 

234,20s 

88,997 

^ 6 , 65^3 

9,420 

720 

j ,250 

.Maximunt 

278,149 

108,036 

129,446 

10,084 

780 

^.*<53 

Year 

1919 

1919 

1920 

1915 

J91 1 

19^9 

1921 

195,716 

53r235 

110,154 

5.770 

287 

>.234 

I 922 t 

228,207 

89,958 

86,868 

^ 7^7 

171 

M 33 


Obviously the niaterials of chief importance arc oil-palm products and 
ground nuts, an interesting feature being the enormous and rapid expansion of 
the trade in ground nuts due to increased cultivation in Norlliern Nigeria. 

The following table indicates the share of each Colony in llie exports of oil- 
palm products and ground nuts: 




1910-14 

1931 

1933 

Palm kernels: . 


(Averuf^e, Tons). 

{Tons). 

{'Tons). 

Gambia 


479 

302 

450 

Sierra Lcoi.c 


44 . 35 * 

40,409 

49,029 

Gold Coast . . 


11488 

1 ,651 

Not available 

Nigeria 

Palm oil: 


174,236 

» 53.354 

178,728 

Gambia 


— 

— 

— 

Sierra Lcont 


2,522 

191 

2,079 

Gold Coast . . 


5,164 

273 


Nigeria 


77 . 77 ^ 

52, 77 ^ 

87,609 

Ground nuts: • 




• 

Gambia 


60,969 

59.^75 

62,978 

Sierra Leone 


— 


Negligible 

Gold Coast . . 


— 

— 

Not available 

Nigeria 


8,195 

50,979 

23,890 


Up to and including 1919^001 West Africa Report of Committee on edible and oil-producing 
nuts and seed. f Omitting Gold C 4 fut (figures not yet available). 


IX. 
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Nigeria is, therefore, the most important source of exports of palm kernels 
and palm oil, followed by Sierra Leone; and while Gambia was formerly the 
source of the bulk of the exports of ground nuts from British West Africa, 
Nigeria has almost equalled and bids fair to surpass Gambia. 

The exports of other oilseeds, such as cotton seed, copra, shea nuts, and 
sesame seed, are relatively small, and will be referred to in the following notes on 
the different Colonies: 


The Gambia. 

e 

i ’ The Gambia Colony and Protectorate consists of a narrow tract of country 
lying along the course of the Gambia River for about 250 miles, and extending 
some 4 miles only on each bank of the river. It is the northernmost of the British 
West African Colonies, lying between i2°io' and north latitude. The 

total area is about 4,000 square miles, and is mostly low-lying land cut up with 
creeks and rivers, often thickly grown with mangroves. A large amount of 
farming is done by natives, who live in neighbouring French and. Portuguese 
territories, and migrate to the Gambia annually to cultivate the land, chiefly with 
ground nuts. 

The cultivation of ground nuts is on such an extensive scale that little or 
no attention is paid to other oilseed crops, though small quantities of palm 
kernels — chiefly from the Kombo and Fogni Provinces — are exported (see 
table, p. 200). 

Cotton has long been grown in the Gambia, but is not of any importance at 
present. 

The soil is mostly light and sandy, and therefore eminently suited to ground 
nuts. The low country is liable to floods, and only suited to rice. The ground 
nuts exported are of good quality, though slightly inferior to those shipped 
from the French territory to the north, from which “ Rufisque and “ Cayor ” 
nuts exported to Europe are the best grades. 

A good crop of ground nuts in the Gambia amounts to about 44 bushels 
of nuts (in the shell) per acre, the bushel weighing from 25 to 31 pounds. The 
area under ground nuts has for many years been very large, and has grown 
steadily during the present century. In 1920-21 it was calculated that the area 
under this crop was about 120,000 acres. The figures for export show the 
growth of this industry. 


Average Yearly Exports (Tons). 


1900-1904 ’ 36,416 I 1910-1914 

1905-1909 ... .. .. 38,403 i 1915-1919 

In recent years the exports are as follows: . 


1930. 

Tons 84,037 

Value (£) .. ^ .. 2,332,032 


60,969 
• • 68,997 


1921. 1923. 

58,^74 62,978 

410,247 767.197 
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These exports of ground nuts are chiefly, if not wholly, exported in the 
shells, and are shipped chiefly to the United Kingdom and France. Shipments 
in 1922 were as follows: 

To United Kingdom . 30*705 tons. 

„ France 22,716 „ 

,, Holland 6,715 „ 

There is an export duty of 20s. per ton on ground nuts. The exports of 
palm kernels have ne\ier been large, and only amount to 408, 302, and 450 tons 
m 1920, 1921, and 1922, the value in 1922 being 

Beeswax is also exported from the Gambia; over 53,400 pounds tvcrc 
exported in 1907, but figures for recent years arc not accessible. 

The imports of oils, etc., are mostly small, though it is curious to note in a 
countr}' producing ground nuts (which arc a source of edible oil) that fair amounts 
of edible oils arc imported. In 1922 the principal imports 01 oils, etc., were as 
follows : 

(Jiwnfhv 
[Gal Ions) , 

Cotton-seed oil . . . . 

Ground-nut oil .. .. ' 814 

Olive oil . . . . . . . . . 6^7 

Palm oil* 8,326 

Oil, paint, and turpcntiiie . . . . . . 2,725 

Other edible oil . . . . . . 336 


lalue 

ia 

12,266 

206 

409 

i,iH6 

646 


Gold Coast. 

The (jold Coast Colony is situated on the (Julf of (niinca, and has a coast- 
line on the south of nearly aoo miles; it is bounded on the cast by the former 
German Colony of Togolanu, and on the west by French Guinea; the extreme 
northern boundary of the Northern Territo^ of the Gold Coast is the eleventh 
parallel, and adjoins the French Sudan. The coast is mostly low lying, with 
salt lagoons, the soil'on the coast districts being gravelly or sandy; the country 
rises gradually inland to chains of hills with rich soil and dense forest vegetation. 
The northern portion is largely grassland interspersed with trees. 

The rainfall in the low-lying plains in the eastern districts is small, but is 
abundant in the western hills and in the interior. At Accra, on the coast, the 
yearly rainfall is about 30 inches. There arc several important rivers, such as 
the Volta, Ankobra, Tano, which arc navigable to a varying extent — e.g,^ the 
Volta for 50 to 60 miles. 

Although both the oil palm and the coconut palm grow in the Gold Coast, 
the exports of copra have never been large, and the trade in palm oil and kernels 
has fallen off considerably in 'recent years, owing to the great increase in cocoa 
cultivation, which has diverted attention of the natives from other agricultural 
and forest products. . 


From Sierra Ixonc. 
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The following table shows the exports of oil-palm products ^nd of copra 
in recent years, in comparison with years before the War: 




Exports (Tons). 




Palm kernels 

1910. 

1911. 

191a. 

1913- 

1921. 

1932. 

14,182 

'3.254 

14,628 

9t744 

1,651 

Palm oil . . 


6.44' 

5.778 


(£30.820) 

Not 

8,179 

3'i4i 

273 

available 

Copra 

755 


620 


(£7.717) 

yet 

779 

629 • 

443 

? 





(£10,489) 



shipped is of fairly high acidity— f.e., it is “hard” 

and tofrJhpr X ^ Accra, Saltpond, Winnebah, and Dixcove grades, 

and together with kernels, goes chiefly to Liverpool. 

thp Pnl.l exports of oil-palm products is thus very considerable, and 

to nafm ’ w iich was formerly a source of some importance with regard 

to 7 orte wh±.t"rt ™PO«-''nce, One cannot attempt 

un to thp ni- in the future to regain her former position; 

Wim Jill <'<' »* 'I" oa 

for mil , I I “'«1 ™ li«w Ihe increasing 

aemands for palm oil and kernels affect the markets. 

'basket 7s Yn con.sider the poliey of " putting all one’s eggs in one 

such as the oil pairanrcocollr ‘ 

in firown along the coast regions, copra being produced 

fric^rll iTi, ‘ “t «J mm shipped in iprl s*8 .olXt lo 
ShM^no, ? ^ and 5,' tons to Holland. 

P. Q2?Tnd slu^L'Jt^ abundant particularly in the Northern Territories (see 
territories anti thn natives; the opening up of the Northern 

large eaplrS '“W' 

irremdar'n?i 7 f!T Gold Coast, but in very 

^ q cs rom year to year. I he following are exports in recent years: 


To United Kingdom 
M France . . 

U.S.A 

Quantity (lbs.) 

Value ( 1 ) .. 


W« 7 . 

191S. 

igig. 

1920. 

1921. 

1922. 

2,306 

*.963 

12,984 

7.576 

8,002 



— 

764 





— 

— 

76,560 


Not available 

2,306 

1,963 

*3.748 

84,136 

, 8,002 

yet 

24 

38 

*74 

2.779 

124 



2 » 549 » 11^ 1922 (import duty on this 8s. per loo pounds). 
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Sierra Leone. 

Sierra Leone is bounded on the north and west by French Guinea, and on 
the east by Liberia, and covers an area of over 30,000 square miles; most of the 
country is undulating and well-watered land of a fairly fertile character, traversed 
by short ranges of mountains, generally running north and south. 

The oil palm and its products are of great importance; the oil palm is dis- 
tributed throughout the country from the coast into the interior, but flourishes 
best — as in other parts of West Africa —on the moist lands near the rivers, and 
in the extreme north •f the country, where the rainfall is small, is only found 
near streams. 

Coconuts, ground nuts, cotton, and sesame seed are also grown, but witlrthe 
exception of sesame seed, of which small quantities are exported 23 tons, 

including lo tons to the United Kingdom in 1922), all the produce is generally 
consumed locally. Ground nuts were formerly grown in the Bullom district 
for export, but have not been exported for some years. 'Fhe exports of palm 
kernels and palm oil are as follows: 


Annual Average (Tons). 



1(^00-04. 

I905-o»;. 

14. 


1921. 

1922. 

Palm kernels 

22,495 

37,oiS 


50.4-s 

40,409 

49,029 

Palm oil 

790 

2,07<> 

2,522 

2,066 

J9I 

2,070 


The exports of palm oil in relation to exports of palm kernels arc interesting 
the exports of oil are only about one twenty-fifth the exports of kernels, while 
other countries, such as Nigeria, export oil to the extent of one-third or even 
one-half the amount of kernels; hence the consumption of palm oil in Sierra 
Leone must be very considerable. 

In 1922 the exports of palm kernels are nearly 9,000 tons larger than in 1921, 
partly owing to the abolition of the £2 a ton preferential tax, but the value dropped 
by nearly ^12,000; fluctuations of this kind are of considerable influence on the 
prosperity and trade of countries where the native's power to buy imported 
goods depends on the payment he receives for staple products such as kernels. 

Oil-palm products are largely carried by the Sierra Leone Railway (26,508 
tons of kernels in 1922), and shipped through Freetown and Sherbro; snipments 


in 1922 were as follows: 

Palm Kernels 

Palm Oil 


{Tons). 

{Tom). 

From Freetown . . 

34.789 

1 , 1 69 

„ Sherbro 

14,240 

907 

Total (tons) 

49*029 

2,076 

Value (jf) . 

7^2*403 

61,786 


Of the exports, 47,646 tons of kernels and 1,819 tons of palm oil were shipped 
to the United Kingdom, while Belgium took nearly i,oco tons of kernels. It 
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is said'*' that the quality of Sierra Leone kernelsi has improved .considerably 
since the appointment or an Inspector of Produce ; according to the Sierra Leone ^ 
Government's Natural Products Ordinance," it is now an offence to sell or 
deal in palm kernels which have been insufficiently cleaned or have been soaked 
or adulterated, and the enforcing of this regulation and numerous prosecutions 
have been very beneficial to trade. Shipment of 36 tons of edible palm oil was 
made to the Gambia in 1922. The export duty on palm oil has been os. rod. 
per ton since 1922. 

In 1922 it is of interest to note that a scale pest on coconut palms also attacked 
oil palms, but was rapidly controlled, and it was anticipat^ed that the pest would 
soon be eliminated. 

Copal is also a product of Sierra Leone, but the trees have been over-tapped 
in the past and so many killed that the export of copal has been prohibited by 
ordinance since 1920, and no exports arc now recorded. The following are 
exports to the United Kingdom: 

Year. Ctcis. 

1918 260 

1919 *9 

1920 458 

It is rather curious to note that Sierra Leone copal still appears (in 1924) on 
the London market, and one wonders if this is old stock or not really Sierra 
^^Lcone produce, or if copal produced in Sierra Leone goes over the border to 
adjacent territories and is exported thence, and not through Sierra Leone ports. 

Nigeria. 

Nigeria, as at present constituted, includes the former divisions of Southern 
and Northern Nigeria, and comprises an area of nearly 35,000 square miles. 
Southern Nigeria possesses a long stretch of sea-coast intersected by numerous 
rivers, of which the most important is the Niger River. Nigeria is adjacent to 
Dahomey and Guinea on the west, and the Cameroons on the east ; the northern 
border of North Nigeria lies along the French Sudan. The southern portion 
of the country is, as mentioned above, intersected by rivers, and consists of a 
large zone with a heavy rainfall —the wet zone — with large areas of level moist 
land on which the oil palm is very abundant; north of this is an intermediate zone 
with a lower rainfall and less heavily forested, while the northern province is a 
dry zone, principally of grassland studded with trees which become more 
stunted as one travels northward. 

In the northern parts the soil is of a light nature suited td ground nuts, which 
are now grown and exported in enormous quantities, the transport facilities 
afforded by the railways constructed in recent years having greatly assisted this 
industry. 


Year. Cwts. 

1921 — 

1922 Sf 


iyima Leone Trade Report^ 1922. 


By specitl license. 
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The chief. oilseeds and oils produced in Nigeria arc, therefore, palm kernels, 
, palm oil, and ground riuts; cotton-growing has in recent years assumed con- 
siderable importance, and fairly large amounts of cotton seed are now exported. 
Sesame (benni) seed is also largely grown, though comparatively little is exported. 
Copra is also produced, chiefly in the coastal districts, but the exports are in- 
significant. There are various other indigenous oilseeds, but so far only shea 
kernels have been exported in any appreciable quantity. These are derived 
from the Ibadan district of South Nigeria, and probably also the Ilorin district 
of North Nigeria. 

Beeswax is also prpduced and exported, though only in small quantities, 
while exports of copal in recent years arc of very insignificant importance. 

Palm oil and kernels are thus chiefly products of the southern province in the 
coast regions, and along the courses ol the many rivers. Nigerian palm oils arc 
largely high-grade soft oils of low free fatty acid content, and include the 
high-grade “ Lagos ” oil, which is as a rule only equalled in value by fine red 
Sherbro kinds (Sierra Leone). 

The high quality of such oils as Lagos oil is due to the native methods of 
preparation and depends chiefly on the employment of fresh fruits, which are 
worked up soon after gathering, and which arc not allowed to ferment. Such 
oils are readily saleable at higher prices than hard oils, as they are suitable for 
refining for edible purposes, and there can be no doubt that it is advisable to 
encourage their production, as the demand is likely to increase considerably. 

'Fhe cultivation of ground nuts in Nigeria is on a very large scale, and 
enormous quantities haye been exported in recent years from Northern Nigeria, 
while ground nuts are also grown in the dry parts of the southern province. 
The soil and clinxatc of the northern province are admirably suited to ground 
nuts, and the population of the ground-nut belt amounts to some ^ millions. 
The possibilities of expansion are very considerable, and exportation is likely to 
grow with increased facilities of transport by railway.* 

Kano is the centre of the ground-nut trade, the nuts being brought to market 
by camel, donkey, or ox transport, and carried to coast by rail; a good deal of 
the supply comes in from adjacent French territory. The export trade is almost 
entirely in decorticated nuts in order to save cost of rail transport. Shelling is 
effected chiefly by women with large wooden mortars and pestles. Labour is 
cheap, and it is estimated that i ton of nuts, giving 0-62 to 0-65 ton of kernels, 
can be shelled for about los. Decortication by machinery gives kernels of 
better quality (less kernels are broken), but is rather more expensive. Unless 
the price paid to the natives for nuts in the shell is at least 66 per cent, of that 
for decorticated nuts, the natives will prefer to shell them, and it would probably 
be necessary to pay nearly the same price for nuts in the shell as for decorticated 
nuts, if any large trade in whole nuts were to be worked, ijp. There is no local 
demand for oilcake, and this fact, together with the difficulty of providing con- 
tainers for oil, militates against local oil production for export, though it is con- 
sidered that a local soap factory might be worked with good prospects. 


P. H. Lamb, Ann, Rept, Agric. Dept. Nigeria, 1921, p. 25. 
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Cotton has been grown for a long time in Nigeria, and in recent years long 
staple cotton of the American Upland type has been introduced, ind is rapidly 
replacing native cotton. The improved variety gives a heavy yield of cotton, 
which sells at a good price in Liverpool; in 1921, 22,527 bales were exported. 
Considerable amounts of cotton are used locally. 

Exports of oilseeds and oils from Nigeria are shown in the following table: 




1913. 

1920. 

1921. 

1922, 

Palm kern cl. s 

/Tons 

174,718* * * § 

207,010! 

i 53 . 354 t 

178,728 

t i 

3,109,818 


2,831,688 

2,809,655 

Palm oil 

/Tons 

83,0891 

84,856 • 

52, 77 ^ 

87,609 

\ £ 

1,854,384 

4.677.444 

'. 655 . 9'4 

2,676,241 

Cotton seed 

/Tons 

5,887 

4°3 

8.579 

2,409 

\ £ 

' 4 . 33 ' 

— 

43.245 

10,408 

Ground nuts 

/Tons 

19,288 

45,409 

50.979 

23,890 

\ £ 

' 74 . 7'6 

I, I 19,688 

1,111,822 

480,992 

Shea products (kernels and butter) 

/Tons 

l £ 

9,560 

74 . 47 ' 

9.905 

122,532 

5 t 77 o 

63.952 , 

6,944 

74,394 


The chief port of shipment of all these products, as a rule, is Lagos. The 
following table serves to show the principal exports in 1921, and the ports from 
which they were shipped : 


.Shipmhnts, 1921 (Tons). 



Palm Kernels. 

Palm Oil. 

('otton Seed. 

Ground Nuts. 

Shea Products. 


1921. 

192a. 

1921. 

1922. 

1921. 1922. 

1921. 

1922. 

1921. 

1922. 

Lagos 

58,048 

69,762 

4.352 

12,929 

8,486 2,308 

39,073 

• 20,620 

182 

106* 

Koko 

4,720 

8,912 

769 

2,58. 

— 


' — 

— 

— 

Sapele 

2,632 

3.693 

1 ,260 

2,099 

— 


— 


— 

Warri 

H.548 

15.609 

5.994 

5.9it> 

-- 

232 

440 

270 

734 

Burutu 

24,022 

20,833 

4,820 

9.725 

93 *01 

11,674 

2,830 

5,318 6,104 

Akassa 

— 

2.055 

— 

L374 




— 

— 

— 

Dcgema 

6,922 

9,446 

5.089 

7/>79 

- - 


__ 


__ 

Port Harcourt 

10,952 

'2.655 

9.950 

18,656 




— 

— 

Opobo 

13.906 

15.565 

15.3” 

*5.946 





~ 

Bonny 

546 

948 

596 

774 






Calabar 

17,058 

19.245 

4.707 

9.930 

■— 

— 

■- 

— 

— 

Total , . 

'53.354 

178,723 

52,771 

87,609 

8.579 2,406j§ 

5^079 

23,890 

S.770 

6,944 


The exports of ground nuts in 1922 arc considerably smaller than in 1921, 
owing to partial failure of local food crops, and also to the prices, which were 
considered to be low, 

• 1913, 5,412 tons palm-kernel cake. 

I 1920, 1,005 tons palm-kernel cake and 3,493 tons palm -kernel oil; 1921, no palm-kernel cake 
or palm-kernel oil. 

I Not including palm-kernel oil (3,857 tons, value 129,442). 

§ All to‘ United Kingdom. 
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The following table shou^ the destinations of the exports of ground nuts, 
palm oil, and palm kernels from Nigeria in 1921 and 1922: * 

Ground Nuts. Palm Oil. Palm Kernels. 


1931 1933 *91* 10^2 *921 1933 

(per Cent.), (per Cent.), (per Cent.), (per Cent.), (per Cent.), (per Cent). 


United Kingdom 

30 

27 

88 

72 

g8-9 

94(1 

France 

9 

30 


- 


— 

Germany 

39 

28 

1-2 

‘•5 

o-i 

47 

Italy 

9 

6 

] 8 

6‘5 


- 

Holland 

Belgium 

• - 

/ 

4 

3-5 





United States 

- 


25 

19-4 




The whole of the exports of cotton seed went to the United Kingdom. Only 
27 per cent, of the ground-nut exports in 1922 was to the United Kingdom, 
the remaining 73 per cent, going to the Continent, chiefly to Germany and France. 
The palm-oil exports are chiefly to the United Kingdom, but the export of 
nearly 20 per cent, (over 17,500 tons) direct to the United States of America in 
1922 is a point of interest. Almost all the palm kernels now go to the United 
Kingdom, but Germany is again beginning to absorb some quantity from 
Nigeria. 

Exports of other products, with details of shea products, arc as follows: 


Copra . . 
Sesame seed 
Shea butter 
Shea nuts 


Copal 

Beeswax 




1930. 

1931 . 

1933. 

fTons 

96 

1,891 

222 

116 


\ L 

S .557 

2,618 

3.630 

fTons 

1,214 

1.150 

1 , 1 96 

1,410* 

\ c 

9.245 

15.7^9 

16,918 

19.732 

/Tons 

140 

530 

265 

2J7t 

\ L 

4.404 

21,741 

9,121 

8,998 

/Tons 

9.420 

9.375 

5.505 


l L 

70.427 

100,790 

54. 

65.39*^ 

f Cwts. 

376 

43 

121 

U§ 

l [. 

323 

98 

2H5 

IS 

/ Cwts. 


*45 


71 

l c 

400 

797 

.... 

305 


Copra is, therefore, of small importance, and it is rather curious that copra 
has not attained any appreciable importance in West African Colonies, as there 
are considerable areas suited to coconut cultivation. No doubt the small interest 
taken in this is largely due to the abundance of the oil palm. 

Sesame cultivation might well be extended and larger quantities of seed 
exported to Europe^ Copal is obviously of small im^ance, and although 
Nigerian copal is generally not of good quality, it wouldseem that some effort 

• 555 tons to United Kingdom, 774 tons to Germany. 

f 85 tons to United Kingdom, 98 tons to Gold Coast, 40 tons to Belgium. 

\ 6,317 tons to Belgium, 400 tons to United Kingdom. 

§ All to United Kingdom. 


o 
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might be made to ascertain whether the quality could not be improved, and 
exploitation increased. From the figures quoted for 'exports and values, it 
would appear that these are merely nominal values (for Customs purposes), 
and cannot represent the market value, even of a poor grade of copal. 

Beeswax exports are small, and further steps might well be taken to encourage 
production. 

The exports of shea butter are quite small, and those of shea nuts (really 
decorticated kernels) have declined appreciably during 1921 and 1922. Shea 
kernels certainly sell at rather low prices in the European markets, but it should 
be possible to increase the popularity of shea butter and the demand for kernels, 
ancT better prices seem likely in the future, though if l&rge supplies from the 
Northern Territories of the Gold Coast can be marketed, these will doubtless 
influence the market. 


UNION OF SOUTH AFRICA 
The Union of South Africa comprises the provinces of: 



Area. 

Cape of Good Hope 

276,966 square miles. 

Natal 


Transvaal 

110,450 „ 

Orange Free State 

50.389 

Total area of Union .. 

■ . 473.089 


A very small proportion of this area is under oilseed crops, far less than will 
supply the requirements of the Union, and therefore the imports of these products 
assume comparatively large proportions, and the exports are very small. The 
only oil crops that are grown to any extent arc sunflower, cotton, a little ground 
nut, and some linseed. The position with regard to the treatment of the oilseed 
produced in the country is not satisfactory; for example, difficulty is experienced 
in disposing of the linseed produced, while consumption of linseed oil in the 
Union is estimated at something like 300,000 gallons a year, and the whole of 
this cjuantity is imported. It is said that suitable oil-mill machinery is available, 
and, in fact, early in 1922 an attempt was made to express the oil, but was soon 
abandoned. Also, cotton seed has in the past been destroyed, while a considerable 
quantity of cotton oil is imported. It would thus appear that a great opportunity 
arises for oil mills to treat such home-grown seed. 

Areas under oil crops are given in the Official Year Book for 1922 as: 


• 

Ground Nuts 

Sunflower 


(Acres). 

(Acres). 

Cape Province 

203 

292 

Natal.. 

2,087 


Transvaal 

• ■ i6,i;72 

7.390 

Orange Free State . . 

190 

C577 

Total 

. . i9»05» 

10,722 
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The area under linseed is normally about 24,000 acres, but it has vaned 
, considerably from year fb year. 

The exports of seed for 1922 were: 

Cottonseed 66 tom. 

Sunflower seed 214 ,, 

Linseed does not appear among the exports, while the exports of vegetable oils 
are very small indeed. 

South African linseed is said to be of a specially good quality. It has been 
exhibited at various trade exhibitions, and it is expected to command a ready sale 
when it is better known. In order to find a ready market for the excess of ground 
nuts produced, it is very desirable that South Africa should, like West Africa, 
get a name for quality. The importance of this is emphasized in the Journal 
of the South African Department of A^riculfurCy where it is advocated that at 
first sales on sample should be made, and that great attention should be paid 
to keeping delivery up to sample. 

Imports of Seeds and Oils in 1922 (Tons). 


Copra (valued at 996) 3 **^ 

Coconuts. . . . . . • ^02 

Palm kernels . . . . • . 

Ground nuts 6^9 

Other seeds (chiefly from Kenya and Portuguese Kast Africa) .. J »429 

Cocoa butter . . 37 

Cotton oil . . . . . . . . • . • • • • * 

Coconut oil (mostly from Ceylon) • • 1,082 

Linseed oil (mosUy frbiu the United Kingdom) •• L264 


Palm and palm-kernel oil (mostly from the United Kingdom) n 

Colza and rape oils . . - . • . • • - 

Other vegetable oils .. .. .. •• •• •• 

For details of the whaling industry of South Africa, see Part I., p. 106. 


Rhodesia. 

Very little data is available for Northern Rhodesia, and the production of 
oilseed crops is not big enough to allow of any appreciable exports. The data 
and figures given below refer to Southern Rhodesia. 

The only two crops tliat are cultivated to any large extent are ground nut 
and sunflower. These two crops take respectively fifth and sixth places in 
importance in considering total cropped areas, and the acreage i^ as follows: 


1920-21 1921-22 

{Acres). (Acres). 

Groundnuts .. .. •• 4*4^4 5>43^ 

Sunflower 3»974 ^>722 

Cotton 802 135 

Linaecd 5^ **4 



2:^0 . 
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Cotton-growing has not prospered in Rljodesia, except in parts of Zambesi, 
as the conditions of labour, freight, storage, etc., ao not allow sufficient . 
profit. 

The castor plant is indigenous to Rhodesia, but experiments in cultivation, 
which were started in 1912, have not been satisfactory. It is probable that the 

E lant would thrive better in lower and warmer districts than those tried hitherto. 

fowever, the soil and conditions best suited to castor are those which also produce 
the best maize, which is a more valuable crop. 

The climate and soil of Rhodesia are distinctly favourable for oilseed crops, 
and the limiting factors in production are the questions pf markets and freights. 
The country responded well to the appeal for production within the Empire, 
but the small activity of home buyers has made disposal difficult. The farmers 
are not in the position of the big commercial houses, and cannot dispose of their 
produce on such a satisfactory basis. 

The value of oilseed crops in rotation with maize is becoming more widely 
^preciated, and ground nuts were exported overseas for the first time in 1920. 
Ground nuts have not yet, however, appeared as a separate item in the export 
figures. There are two oil mills in operation, and these have dealt chiefly with 
ground nuts. The cattle cake produced is readily disposed of, but an outlet 
for the oil has not been so easy to find. Since South Amca imports a consider- 
able quantity of liquid vegetable oil, it would appear that a market in that country 
might be found for the Rhodesian surplus. 


Exports, 1922. 

Castor oil , . . . . . . , . . . . . . . . . . 8 tons. 

Linseed oil , s- 3 »» 

Sunflower seeds (348 tons to the United Kint^^doin, 53 tons to U.S.A.).’ 414 

Imports, 1922. 

Linseed oil 59 tons. 

Castor oil 9 »> 

NYASALAND. 

Nyasaland is essentially an agricultural country, and its chief oilseed crop is 
cotton seed. Between 20,000 and 30,000 acres are estimated to be under this 
crop, and the production of seed is about 1,000 tons a year. The cotton industry 
received a setback during the War, partly owing to the necessity of providing 
food’Stuffs for the local forces, and partly owing to the fact that tobacco cultiva- 
tion was more remunerative owing to the high prices commanded by tobacco; 
and in 1912- 13 and ^9x3- 14, owing to climatic conditions. , Renewed interest in 
cotton is, however, now being taken. 

Ground nuts are also cultivated and a small proportion exported. It may 
be noted that soya beans are cultivated to some extent, but that the crop is not 
regarded as likely to repay cultivation for export, though yaluable as a rotation 
crop, and aa a green manure to replenish the nitrogen of the soil. 
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KENYA 'AND UGANDA. 

Since 1917 the Customs Departments of these two countries have been 
amalgamated, and it is convenient to consider them together. 

Tht oilseed crops cultivated are cotton, sesame, ground nut, and coconut, 
and to a less extent castor and linseed. Perhaps the most outstanding agricul- 
tural feature is the very successful state of the cotton industry in Uganda. Until 
quite recently the cotton seed was largely wasted, but it is now the chief oilseed 
exported, and the cultivation of cotton has brought prosperity to Uganda beyond 
all anticipation. Cotton is also grown in Kenya, but in Uganda cotton-growing 
has practically reached the limit permitted by present transport facilities, and 
a scheme involving some ^8,000,000 has been sanctioned to improve and extend 
the railways of Kenya and Uganda. 


IlXrOKTS FOR VtVRS ENDING MaRCH 3 1 (TON5). 




192a. 

Cotton seed 

3.^30 


Ground nut 

i 7 t> 

7 ^ 

Sesame . . 

.. 3,223 


Copra 

467 

1,660 


Exports for Uganda alone for the years ending December 31, 1921 and 1922 
arc given as follows: 



1921 

1922 


(Tons). 

(Tons). 

Colton seed 

4,865 

2,123 

Sesiimc*scjd 

1,003 

2,796 

Ground nuts . . 

2 

507 


From a consideration of these figures, it is evident that cotton seed exports 
from Uganda increased greatly in the latter part of 1921, Ihc bulk of the 
cotton seed is exported to India and the United Kingdom, and^ most of the 
sesamum to India, France, and Australia. 1 he copra goes to Zanzibar and 
France. 

The extension of the Uganda railway to Jinja will greatly improve the transport 
conditions, and export ot cotton seed should soon reach a substantial figure. 
It is stated that at present some 20,000 tons of the seed are burned every year 
owing to lack of transport. 

Sesame is chiefly cultivated by the natives; the export of seed in 1922 was 
larger than that of cotton seed. 

Linseed does not appear among the exports, though considerable areas are 
cultivated as a sourctf of fibre, and production of seed ifi^Kcnya in 1920-21 was 

estimated at 2,100 tons. ^ . 1 • • u 

The coconut is only planted along the coast districts, but its cultivation has 
extended considerably, particularly under European control. The exports in 
1921 showed a decrease, however, which is attributed partly t(\ tht small 
European demand and lov^price obtainable in the Colony, which, during the last 
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^[uarter of 1921, was only about half that of the prevjous quarter. The yield 
in 1919-20 was estimated at 223,889 nuts in European plantations, and 1,527, 076 » 
nuts and 130 tons of copra for native areas. A large proportion of the exported 
nuts goes to South Africa, 

Castor seed is also grown, but in 1920 and 1921 the exports were small. The 
latest figures, however, indicate that a satisfactory recovery is taking place, and 
for the nine months March to December, 1921, exports are given at 737 tons. 


MAURITIUS AND DEPENDENCIES 

The only two oleaginous crops that are of any importance in Mauritius and 
its dependencies are the coconut and ground nut, and of these the coconut has, 
in the past, been chiefly confined to the lesser dependencies, known as the Oil 
Islands, where it is the main industry. Latterly, however, the idea of extending 
plantations on Mauritius itself has engaged the attention of the authorities, and 
the district of Pas Geom^triques, on the windward side of the island, has been 
fairly extensively planted. The report in 1920 was that the conditions of the 
plantation was “ promising.’* The total area under coconut was given for 1921 
as 809 acres, and the total production of coconuts was probably in the neighbour- 
hood of 300,000 to 400,000. A certain amount of ground nut is cultivated, but 
in 1921 the total production only reached 300 tons. 

The total population is placed at nearly 400,000, and since the home production 
of oil crops is so small it is evident that there must be considerable import, and 
this is of oil rather than seed. 

Exports of Copra and Poonac for 1921 and 1922 (Tons). 

1921 •• 193 

1922 597 

1922 (re-exported) 258 

Most of the copra went to South Africa and the rest to the United Kingdom. 

The chief imports of vegetable oils for 1921 were: rape oil, 635 tons; linseed 
oil, 196 tons; castor oil, 167 tons; and ground-nut oil, 451 tons. Except for nearly 
600,000 coconuts and 222 tons of ground nuts, imports of oilseeds are very small. 

THE SEYCHELLES ISLANDS 

The main industry of these islands, which are situated between the east 
coast of Africa and India, is coconut cultivation; in fact in 1916 it was estimated 
that about 60 per cei^. of the total area — t\e., 23,530 acreJ, were under coconut. 
Since 1913 figures for the total yield of nuts have been recorded, and between 
1913 and 1921 this has been between 23 and 37 millions, except that in 1918 it 
fell to II and in 1917 to 20 millions. 

The crop for 1921 was put at 26,362,965 nuts, an -increase of more than 
a million 'over the 1920 output. The small outpi^it in 1918 was attributed 
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by the Director of the Botanical Station to exhaustion of the soil; in 1919 
the cleaning of the plantations was made compulsory, and the beneficial results 
have since been manifest. There has been an increase in the number of 
trees planted, so that a bigger out-turn should soon result. In the Seychelles 
the coconut trees do not flower regularly, and this causes irregularity in 
the crop. 

Owing to the fact that the prices obtained for copra and for cinnamon-leaf 
oil (the other main industry of the islands) have been low (iQ2o), and that the 
price of imports had not fallen in proportion, the planters have nad little money to 
spend on bettering th^ estates. There is little doubt that more care is needed 
in selecting seed for planting, and in improving cultivation, particularly where 
the plantations are on the sides of hills and the depth of soil small. 

Exports for 1920 and 1921. 

1 Q 20 . 1921. 

Coconuts (number) .. .. .. .. 95,847 609^965 

Copra (tons) 2,561 2,579 

Coconut oil (tons) .. 84 127 


ZANZIBAR AND PEMBA. 

The most important oleaginous product of this island and of Pemba is the 
coconut. The number of coconut palms in the two islands has been estimated 
at 2 h millions, and copra is produced in considerable quantities, some 7,000 to 
8,000 tons a year being at present manufactured. On the whole this copra docs 
not compare well. in (|uality with Cochin and Ceylon copra, chiefly owing to 
inefficient methods of dr^’ing. A certain amount of sesamum and castor seed is 
also produced. The volume of trade passing through Zanzibar is considerable, 
aiid includes a large proportion of the exports from 'Tanganyika and Portuguese 
East Africa. The chief trade figures for 1922 are given below: 





Imports 

Exports, includinf^ 




{Tons), 

Re-Exports [Tons). 

Coconuts.. 


, . 

3,600 

<^4,106 

Copra 

. . 


503 » 

12.^73 

Ground nuts 



1 ,020 

831 

Sesame . . 



C 933 


Castor 



;oi 

f)2I 

Beeswax . . 



590 

— 

Copal 



212 

364 


Most of the imported copra is from Tanganyika and*?. 4 afia, while more than 
half the exports go to France. 

Very nearly the whole of the ground-nut imports are from Tanganyika, and, 
again, the bulk go to France. 

The shipments of beeswax and copal are chiefly to the United K^gdom. 
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TANGANYIKA TERRITORY * 


The chief oilseed crops cultivated in this country are ground nuts, sesamum, 
copra, and cotton. About 30,000 acres were under cotton in 1921 , but no produc- 
tion figures are available for the other crops. The exports pass largely through 
Zanzibar. 


Exports, 1921 (Tons). 

Ground nuts 
Copra 
Sesamum 
Cotton seed 


• 3.369 

• 3.492 

• . C 896 

63 


Ground-nut cultivation is on the increase. 
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AMERICA 


CANADA 

The climate is, in general, too rigorous except for the more hardy oilseed crops, 
such as linseed, rape, and sunflower. Linseed is of great importance, and although 
no figures are available for production of sunflower seed, this crop is gaining 
ground, particularly ii^Saskatchewan, where it is becoming more of a staple 
crop each year. Before the War flax was cultivated practically entirely for seed 
purposes, out latterly considerable interest has been taken in the proauction of 
fibrCfc.and in 1921 some 6,500 acres were sown for fibre purposes. The total 
area under linseed in Canada in 1922 was 565,479 acres. On comparing this 
area with those of previous years it will be seen that the maximum area was 
in 1912, and this rapidly fell off to a minimum in 1915, and increased again to a 
second but smaller maximum in 1920. Since that date the area diminished, but 
the 1923 figures show a small increase. 

Area (u'hrfs). Yield (Tom). 

19^ • • • 23,086 4*305 

19^0 582,326 106,113 

19^2 2,021,900 ^53*241 

1915 4<>3.359 152*848 

1918 .. .. .. 1,068,120 151*378 

1920 .. 1,428,164 199*940 

^921 533 »i 47 102,794 

1922 .. 5^5479 125,212 

1923 629,938 — 

The provinces of Canada supplying the bulk of the seed are Alberta, Sas- 
katchewan, Manitoba, Ontario, and Quebec, and of these the first three con- 
tributed, in 1922, 99 per cent, of the whole. These provinces are adjacent to 
the States of North Dakota and Montana, the largest flax-growing provinces of 
the United States of Apierica. 

The actual areas in 1922 were: 


Alberta . . 
Saskatchewan 
Manitoba 
Ontario . . 
Quebec . . 


22,186 acres. 

466,177 ** 

66,680 „ 

4.556 „ 

5,880 „ 


Practically the whole of the linseed exported goes to the United States of 
America. A large preportion of the linseed produced is exported, and exports of 
linseed in recent years were as follows : 


191S-19. . 

1919- 20. . 

1920- 21. . 
1921^2. . 


47,274 toni. 
28,200 „ 

35.103 .. 

90,781 „ 
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Exports of oilcake in 1921-22 amounted to 20,695 tons, and of vegetable oils 
1,631 tons’; of fish oils 1,596 tons; and of animal oils»558 tons, and of tallow 
821 tons. 

Imports, as would be expected, arc more varied. 


Imports, 1922 (Tons). 

Oils: 


Linseed 

186 

Cotton 

. . 20495 

Coconut, ground nut, etc. (technical) 

5,501 

Ground nut and soya 

423 

Palm and shea butter (edible) 

10 

China wood oil 

968 

Lard 

. . 4,058 

Lard compound 

• 1,378 

Oleo-margarine 

608 

Oilcakes and meals: 


Palm and palm kernel 

41 

Cotton 

2,511 

Linseed . . 

■ 2,514 

Soya . . . . 

237 


NEWFOUNDLAND 

The only oleaginous products of importance are cod-liver, fish, whale, and seal 
oils. In 1922 the exports were: seal oil, 1,730 tons; whale oil, 5 tons; cod-oil 
stearine, 112,127 pounds (see also p. 103). 


BRITISH HONDURAS 

The coconut industry is the most important agricultural industry in the 
Colony. The soil and climate are suitable and the trees usually thrive well. 
It is found that trees on the coast belt, as a rule, come into bearing after five years, 
while they require eight years on the inland plantations. Considerable difficulty 
is found in securing sufficient freightage, and producers usually have to sell^to 
local buyers instead of shipping themselves. Up till 1920 very little copra was 
made, and the husks have been mostly wasted. In 1922, 200 tons of copra were 
exported ^nd 6,653,643 coconuts, and in 1923 the exports for the first ten months 
were 796 tons copra and 4,006,671 coconuts. It is evident, therefore, that the 

E reduction of copra is on the increase. It may be noted that a small soap factory 
as been opened which uses cohune-nut oil as its raw product. 

The conune palm {Attalea cohune) is abundant in the Colony, but the difficulties 
of shelling the nuts and of transport appear to have prevented any considerable 
exploitation of this material. Cohune kernels yield an oil"^ very similar in character 
to palm-kernel or coconut oil, and, if shipped in good condition, are readily 
saleable.. 


Bull, Impl. Inst.f 1914, 12 , 237. 
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BRITISH WEST INDIES 
Jamaica. 

Jamaica carries on a large coconut industry, the number of acres under coconut 
^ ^9^9 given as 37,260. 1921 was a bad year for trade, owing to difficulties 
of finding a market, but since then the industry has developed considerably. 
Recent figures are as follows : 


Exports. 

Coconuts 

(\umher). 

Copra 

(Tons), 

1920 

28,246,240 

^^54 

1921 

24.2i4.44s 

723 

1922 

30.394.441 

975 

1923 (January i to December i). . 

22,284,301 

2,229 


These figures indicate that the production of copra is increasing at the expense 
of the nuts exported. 

Cotton is cultivated in Jamaica to a certain extent, but not so much as formerly, 
and there appear to be no exports of seed. 

St. Kitts, Nevis, and Anguilla. 

These three islands produce cotton and coconuts. Some 5,000 to 6,000 acres 
are usually devoted to cotton, but in i92i-?2 the area diminished to 2,500. 
Exports of seed in 1922 amounted to 199 tons. The coconut industry is of 
recent development in these islands. In St. Kitts the area under coconuts 
extended in 1921 to, 600 acres, about 300 of these being then in bearing, and 
342,700 nuts were* exported. 

Antigua. 

Cotton is cultivated to a limited extent, and in 1922 the area under this crop 
was 391 acres, producing 56 tons of seed. Coconuts are not sufficiently grown to 
allow of an export trade, but enough practically to satisfy local demaneJ. They 
are a crop capable of development, as a considerable area in the island is suitable 
for their growth. 

Montserrat. 

This island grows a considerable amount of cotton, and the area under this 
crop is usually between 2,000 and 3,000 acres. In 1921-22 the area is given as 
2,009 acres, but this does not include the land of small growers who do not sell 
the seed; otherwise practically all the seed appears to be exported. In 1921-22 
exports amounted to 439 tons, and in 1922 to 510 tons. 

Dominica. 

The island is chiefly devoted to the lime industry, but the inhabitants are also 
interested in coconut cultivation. The annual production of nuts js probably 
in the neighbourhood of a million, but there is considerable local consumption, 
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and in 1921, 299,787 were exported, and in 1022', 214,289. Dominica appears 
to be very Veil suited to coconuts, and it is unfortunate that so little attention is 
given to their cultivation. 

St. Lucia. 

Great hopes are entertained of the coconut industry, and cultivation is extend- 
ing. The area under coconut in March, 1922, was about ^,000 acres. In 1922, 
68 tons of copra and 107,185 coconuts were exported, and in the first ten months 
of 1923, 78 tons of copra and 91,745 coconuts. 

St. Vincent. 

This island produces cotton, ground nuts, castor seed, and coconuts. The 
area under cotton in 1920-21 was 7,965 acres, in 1921-22, 3,978 acres, ana the 
production of seed for these two years was estimated at 405 and 451 tons 
respectively. The most recent figure available for the area under coconut is 
for 1915-16, at 2,000 to 3,000 acres, and progressive increase is said to have 
occurred since then. 

Ground nuts have recently become an important crop, and cultivation appears 
to be on the increase. The castor plant only came into prominence during the 
War, and no figures of production are available. 


Exports. 



Cotton Seed 

Ground Nuts 

Copra 

Coconuts 


(Tons). 

(Tons). 

(Tons). 

(Number). 

1920 

14 

118 . 

* . 

16448 “ 

1921 

— 

55 

40 

i 3»339 

1922 

150 

12 

99 

700 

1923 (first nine months) . . 

150 

^52 

97 

100 


Barbados. 

The chief — in fact the only — oil crops for which any statistics are published are 
cotton and coconut. In 1908, 7,194 acres were returned as under cotton. Cultiva- 
tion then diminished to a minimum in 1917 of 980 acres. Since then an increase 
has taken place, and in 1922-23 the area is given as 2,767 acres. The exports 
of seed are, however, negligible, for practically all the seed except that needed for 
sowing is treated locally for the production of oil and meal. The number of 
coconuts produced in 1921 was estimated at 1,305,713, but no exports of either 
coconuts or copra appear to have taken place. 

Grenada. 

The area under cotton appears to have remained fairly constant for a con- 
siderable number of years, and the exports of cotton seed have also done so. The 
total area pnder this crop in 1922 is given as 3,200 acres and the exports 
as 282 tons. 
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So far, Htfle attention is devoted to coconut-growing, but in view of the fact 
that some of the land is more suitable for coconut than cocoa, the Government is 
encouraging cultivation. 

Trinidad and Tobago. 

The coconut industry has reached considerable dimensions in these islands, 
and coconuts, copra, and coconut oil are all exported. There arc six factories 
producing oil, and the output is usually in the neighbourhood of 600 tons, but 
production is influenced to a certain extent by the relative prices for the three 
products ruling at the rtme. 



Exports. 

CWonuts 

Copra 

Coconut Oil 


umber). 

{Tom). 

{Tons). 

1920 

24,125,100 

953 

1 1 

1921 

21,550.993 


3 * 

1922 : 

18,699,361 

4,20q 

200 

1923 (first eleven months) . 

. 11,565.380 

5,006 

— 


The 1922 exports represent approximately 47 million nuts, a marked increase 
over the previous year, and the exports of nuts, copra, and coconut oil for that 
year were valued at 179, 159. 

A limited amount of cotton is cultivated, but conditions are not very 
favourable to this crop, and exports are small. In 1922, 10 tons of cotton seed 
were exported. 

Bahamas. 

No statistical 'data are available for these islands. Coconut plantation 
increased during the War, and considerable exports took place to the United 
States of America, and some of the islands are now said to be doing well with 
coconuts. 


BRITISH GUIANA 

In this country, w^hich is approximately of the size of (Ireat Britain, only an 
area equal in size to one-fifth that of Kent is cultivated, and the chief crops 
grown are sugar, rice, coconuts, and limes. The area planted with coconuts is 
difficult to estimate with any exactness, but the figures available show a con- 
tinuous increase from 1904 to 1918, and after that there is a slight decrease. 


1904.. 

1910. . 

1915.. 

1918. . 

1921. . 




^,140 acres, 

9.761 .. 

*7.920 „ 

29,400 „ 

26,321 „ 


Although there are large tracts of waste land suitable for coconut cultivation, 
planting appears to have ceased (1922); production is, however, likely tef increase 
for some years as the trecaj)lanted in previous years come into bearing. 



230 ■ OILS, FATS, WAXES, AND RESINS 


The number of coconuts produced is given for 1^20 a« 21,753,000, and a large 
proportion is used locally for production of oil or directly as food. 

Exports of coconuts are as follows : 


1918 

1919 ‘ 
1920' 

1921 

1922 


1,516,190 

4.693 >659 # 

3.121,19s 

2,760,632 

2,130,856 


It^ may ^be ^noted that the exports for 1923, January i to October 31, already 
exceeded the 1922 figure, and were 2,285,464. Exports are mostly to the 
United States of America. A small amount of copra, chiefly sun-drigi> is 
exported, together with a little oil. Most of the oil is obtained by boiling the 
copra in open coppers, and the yields are not as good as they might be. 

Exports of copra and coconut oil were as follows : 



Copra 

Coconut Oil 


(Tom). 

(Gallom). 

1921 . , 

103 

29,400 

1922 

331 

— 


FALKLAND ISLANDS AND SOUTH GEORGIA 

These islands are chiefly interested in the southern whaling industry, of 
which details have been given in Part 1 . (sec p. 106). ’Sheep-farming is of 
importance in the Falkland Islands, and tallow is produced and exported. The 
exports of tallow averaged about 525,000 pounds in 1919 and 1920, but dropped 
to about 118,000 pounds, valued at in 1921. 
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AUSTRALASIA 

COMMONWEALTH OF AUSTRALIA 

The Australian Commonwealth includes the island of Tasmania, and comprises 
an area of approximately 2,974,581 square miles. About five-thirteenths of the 
area is situated in the tropical zone, and the Commonwealth of Australia makes 
up nearly one-quarter of the whole British Empire. Nevertheless, it is one of 
th«t*nost sparsely populated countries of the world, the number of inhabitants 
per acre being only 1-87, and the total population in 1921, 5,510,229. On the 
coast the rainfall is often abundant, but in large tracts of the interior it is very 
limited, and the atmosphere dry. 

One of the most important industries of Australia is the raising of cattle and 
sheep; in 1920 the number of cattle in the Commonwealth were returned at 
33»499»737> number of sheep was 77,897,555; there is a very large trade 

in the export of meat and whole carcases, and also in tallow. Australian ship- 
ments of tallow amounted in 1922 to 44,744 tons of unrefined tallow, 165 tons 
of tallow oil, and 1,298 tons of lard. It may be noted that increasing quantities 
of Australian tallows are finding their way to non-European countries, and par- 
ticularly to Japan, d'he exports of tallow' in 1923 were expected to be short, 
and if Japan continues to increase her imports, a somewhat difficult position 
may result, as total supplies may fall short ot demands. 

No oilseed crops arc found amongst Australia’s major crops, but linseed, 
cotton, sunflower, and ground nuts are all grown to a limited extent. 

Linseed . — Flax has been growm intermittently for some twenty years in 
Victoria, and various attempts to foster the industry have been made, particularly 
during w'ar-time. However, only about 7,000 acres are under the crop, and the 
production of seed in 1920-21 was returned at 182 tons. 'Fhere is no doubt 
that many parts of the country are suitable for flax-growing, and a grant of 
/i,ooo has been made by the Government for experimental work. At present 
Victoria is the only State growing flax in any quantity. 

Cotton . — This crop was cultivated in Queensland as earW as i860, and some 
14,000 acres were planted by 1870, but after the American Civil War cultivation 
dwindled owing to the reappearance of American cotton on the markets and the 
difficulties of freightage. In 1913 the Queensland Government made an advance 
of I Jd. on seed cotton, and ginned it on owners’ account ; this system of advances 
was extended, and^r the three years ending July 31, 1923, was raised to 5Jd. 
The 1922-23 crop was guaranteed with the State Government, and further 
guarantees to 1926 have been arranged by the Queensland Government. The 
interest taken in the crop has been extraordinary, and modern ginning plants 
have been erected at Rockhampton and Brisbane. An idea of ^he growth of 
the industry may be gained from the following figures : 



339 . OILS, FATS, WAXES, AND RESINS 

Area under Cotton. t 

166 acre*. 

»> 

1933-33 40,000 „ 

Still greater extension is expected. 

Figures for the production of cotton seed are not available, but cotton oil 
appears among the exports for 1921-22, although only as 13 tons. Exports of 
seed may, however, be expected in the near future. 

Ground nuts and sunflower are only grown on a very snjall scale, and the latest 
figures are: ground nut, 1919-20, 155 acres, produced 58 tons of seed; sunflower, 
1919-20, 54 acres. 


Exports. 1921-22 (Tons). 



Australian Produce. 

Re~Exportt 

Hemp, rape, and canary seed 

.... 88 

— 

Copra 

.... — 

43.367 

Oilcake, including linseed cake 

6,849 

— 

Lard and refined animal fat 

1,298 

4 

Tallow oil 

.... 165 


Tallow oil (unrefined) 

44744 

__ 

Stcarinc (stearic acid) 

878 

— 

Acaroid resin, grass tree gum, yacca gum. . 
Oils: 

775 


Castor 

.... .7 

7 

China wood oil 

.... I 

8 

Coconut (to New Zealand chiefly) 

.... 90 


Fish oil 

6* * • 

18 

Linseed 

26 . 

27 

Ncat’s-foot 

.... 40 


The copra comes from many of the outlying islands (see p. 233), such as 
New Guinea, Gilbert and Ellice, Fiji, Pleasant Islands, and in 1921-22 the bulk 
of the copra found its way to Germany (17,491 tons), the Netherlands (9,748 
ton^, ana United Kingdom (7,778 tons). 

The destinations or the unrefined tallow exports in the same year were: 


United Kingdom 
Hong Kong 
Japan 
India 


10,251 tons. 

1,436 „ 
13,084 „ 

1,436 „ 


Bulletin No, 15, Commonwealth Bureau of Census and Gtatistics, states that 
the number of factories dealing with oils and fats in 1920-21 was 92, and 62 of 
these manufactured soap and candles, while the total value of the output of all 
the factories was ^(^5,480, 388. It will be noted that the exports of stearic acid 
are considerable, and nearly all of it goes to the United Kingdom^ 
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Imports, 1921-22 (Tons). 

Oilseeds: 


Copra 


46 .*S 4 

From New Guinea 


» 4 . 3»3 

„ Pleasant Island 


12,191 

M Tonga 


2,333 

,, Papua 


5,032 

1.583 

„ New Hebrides 


,, New Caledonia 


>51 

„ Fiji 


146 

Coconuts 


970 

From Britisfi Pacific Isles 


750 

,, Other Pacific Isles 


180 

Edible nuts, including prepared coconut (chiefly from 

China 


and Ceylon) 


4.45* 

Soy for sauces 


92 

Hemp, rape, and canary seed (chiefly from japan) 


3*3 

Linseed (chiefly from India) 


17.799 

Oilcake (chiefly from Straits Settlements) 

Oils: 


5. <^32 

Castor oil 


187 

China wood oil 


147 

Colza oil 


.^97 

Linseed oil 


2,fil2 

Cotton oil 


301 

Olive (chiefly from France and Italy) 


139 

Fish, seal, whal9, penguin 


1,042 

Beeswax (chiefly from the United Kingdom) 

i) and 

99 

Carnauba, Japanese, or vegetable wax (chiefly from Braz 

136 

United -Statts) 


Mastic and s^ndarac (chiefly from France) 


243 

Shellac (chiefly from India) . . 


352 

Other resins (chiefly from U.S.A. and France) 


5.352 


Apart from tallow and other animal fats, stearine, linseed cake, and re-exported 
copra, Australia is not at present a producer of exportable oils, oilseeds, or oil 
cakes. The import ^and export figures do not give much indication of the 
importance of oilseeds and their products in Australia. It is practically 
impossible to arrive at any accurate iuea of the country s requirements, but being 
largely an agricultural or pastoral country, the demands for edible oils will be 
comparatively small, and easily met by existing factories in the Commonwealth. 
Fair quantities of linseed oil are evidently required, and copra is also imported 
in considerable quantities, though it is not possible to ascertain what proportion 
is absorbed in Australia by oil factories or re-exported. 

Australia is the ogly source of acaroid resin (see p. i), and it is certain that 
exports of this product might be increased considerably. The resin is, however, 
of comparatively low value, though it seems that the demand in the United 
Kingdom is on the increase, and it may become more valuable as it becomes 

better known. * 

Although fairly large quantities of beeswax are produced in ‘Australia, it 
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appears that production does not satisfy local demands. In 1920-21, 78,181 
pounds* were produced (23,234 pounds in New South Wales, 23,222 pounds , 
in Victoria); 28,235 pounds, valued at ^^2,452, were imported. 

NEW ZEALAND 

The only oilseed crop of importance in New Zealand is linseed. Nearly all 
the linseed is grown in the district of Canterbury, and cultivation has shown 
a great increase since 1909. In that year only about 400 acres were under the 
crop, while in 1920-21 the acreage was nearly io,ooq. ^ In 1921-22, however, 
the area is given as only 6,000 acres, and the total yield of seed for that year was 
estimated at 2,830 tons; in 1922, 912 tons of linseed, valued at £14,924, were 
exported, almost all to Australia. Very little linseed oil appears to be proiUi€ed 
in New Zealand (in 1922 only 95 gallons were exported), and nearly all the 
country’s requirements are imported, chiefly from the United Kingdom. 

New Zealand is very largely a pastoral country, and supports large numbers 
of sheep. As would be expected, the exports of tallow are an important source of 
revenue, and in 1922 these were valued at £750,574. Most of this tallow is exported 
as unrefined,” and New Zealand’s chief customer is the United Kingdom. 

The whaling industry of New Zealand has declined in importance; the 
remaining centres are at North Auckland and Marlborough, and details as to 
exports will be found in Part I., p. 107. 

Turning to the imports, it is noticeable that only small quantities of oilseeds 
are imported, but comparatively large amounts of oil, and practically no crushing 
or extraction of seed is carried on in the country. 


Imports in 1922 (Tons). 


Copra 

52 

Desiccated coconut (from Ceylon) 

■ • 332 

Cocoa butter (chiefly from the United Kingdom) 

481 

Cod-liver oil 

57 

Fish oil 

. . 74 

Castor oil (from India) 

..158 

Coconut oil (chiefly from Australia and Fiji) 

. . 186 

Colza oil (chiefly from U.S.A.) 

.164 

Linseed oil (chiefly from the United Kingdom) 

.. 1,225 

Olive oil (chiefly from Austria and Italy) 

55 

Shellac 

27 

Turpentine (chiefly from U.S.A.) 

• 259 

Beeswax 

21 

Stearine 

. . 179 

Oil Exports in 1922. 

Tallow, refined (valued at £92,543) 

2,787 tons. 

Tallow, unrefined (valued at £658,031) 

23,708 „ 
20429 centals. 

Linseed 

Whale oil 

92 tons. 

‘Stejirine 

25 „ 


* Official Year Book Commontoealth of AftstraUa. 
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The demand for oil^ in New Zealand is thus, in most cases, small, the largest 
being that for linseed oil, which is rather curious in view of the export of linseed 
from New Zealand. Imports of linseed oil are certainly not \tty large, but if 
the demand is regular and likely to increase, the production in New Zealand of 
oil from home-grown seed should be worth consideration. 

New Zealand is of considerable importance as the producer of kauri “ gum ** 
or copal, the annual exports of which, for a period of ten years prior to 1921, 
amounted to 5»3^^ valued at equivalent to an average price of 

/63 per ton.* The kauri copal exports arc practically all shipped from 
Auckfand. Exports ii^ recent years arc as follows: 


United Kingdom . . 

( Tons) 

i92i~aa 

(Tons). 

1,824 

United States of America 

2,544 

4,191 

Canada 

3«4 

129 

Australia . . 

49 

84 

Germany . . 

95 

Netherlands 


45 

Other countries . . 

— 

^3 

Total (tons) 

6,131 

6,391 

Value (£) . . , 

524.701 

563.^70 


A noticeable feature of the exports is that shipments to the United States 
of America ^pear to be increasing at the expense of shipment.s to the United 
Kingdom. The demnnd for varnish resins and other paint materials in the United 
States is extremely large, and it seems inevitable that such products as kauri 
resin should be shipped direct to the Slates from New Zealand rather than 
through the United Kingdom. 


FIJI ISLANDS 

The coconut palm represents one of the chief sources of wealth of these 
islands. Cultivation is carried on in all the islands except Vitilevu fwhere a 
moth pest prevents the trees from fruiting), and the industry is capable of ex- 
pansion. In 1921 the area under coconut was estimated at 51,361 acres. As 
a rule, cattle are grazed between the coconut trees, but the scarcity of labour 
has a bad eflfect on cultivation of plantations. Except in the case of the fruit 
used for local consumption, the majority of nuts are converted into copra, but 
owing to the dampness of the climate sun-drying is not very successful, and 
experiments with artificial drying have recently been made. A mill was being 
er^ed at Suva in fgzo for the production of coconuv oil, and in 1922 exports 
of oil exceeded 130 tons. 

Cotton was formerly grown in Fiji, the maximum area since 1900 being in 
IQ14, with 530 acres. The industry dwindled, but there is some indication 
of its revival. 

Bull. ImpL Inst., 1922, 20 , 335* 
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Exports for 1922 (Tons). , 


Coconuts (mostly to Australia) 879,250 

Ccyra (of which 13,047 tons went to Germany and 6,568 tons to 

United Kingdom) 21,987 

Coconut oil (mostly to New Zealand) 134 


The copra exports in 1922 were valued at ;£346,096. 


Imports for 1922 (Tons). 

Ghee (chiefly from India) c. . 

Edible oils . . 

Resin 

Grease and tallow 

Linseed oil 

Rape and mustard seed 


102 

230 

41 

171 

43 
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PACIFIC ISLANDS 

The various British groups of islands not dealt with already are chiefly of 
interest as producers of copra, and some are of considerable importance, as the 
following data for exports from various sources in recent years will show: 


Copra Exports. 


Gilbert and Ellice Islands 
New Hebrides 
Tonga . . 

Solomon Islands 
New Guinea . . 

Papau 


Year., 

Tons, 

1919 

5,000 

1921 

5 >268 

1919 

21,574 

1921-22 • 

12,109 

1922 

25,894 

1921 

2,984 


Cotton is also grown in the New Hebrides; 1,539 ^ 9 ^ tons of seed were 

produced in 1920 and 1921 respectively. It is of interest to note that an important 
British firm has large coconut plantations in the Solomon Islands. 

The total area under coconuts in New Guinea in 1921-22 was over 194,200 
acres, but only about 78,000 acres were in bearing. 

In 1920 there were about 46,000 acres under coconuts in Papua, of which 
about 4,100 were in bearing. Cotton was formerly grown, but has become 
of no importance in recent years. 



PART III 

THE DEVELOPMENT OF IMPERIAL RESOURCES OF 
OILSEEDS AND OILS 


General Considerations. 

lN^(;ij|nsidering the possibilities of exploiting existing cultivated crops or areas 
of wild oilseeds, or of creating fresh sources of supplies by planting in new 
fields, one is immediately faced with a variety of problems innucnced by factors 
the importance of which is generally only grasped by those who have had long 
and intimate contact with such problems. 'Fo take a simple instance, one might 
cite that of growing castor seed for export in a region where the plant had not 
been grown previously on an appreciable scale, but where it was known to 
flourish. 

One of the first questions that would arise would be, What is the best variety 
to grow ? Now, many varieties of the castor plant are known, yielding seed of 
very varying size, and also differing somewhat in other characters, such as 
cultural requirements and ease of collection of seeds. 

For the sake of simplicity we wall assume that in this particular case the 
yields of seed per acre for the small-seeded varieties do not differ appreciably from 
those obtained with the large-seeded variety, and that the price obtainable per 
ton of seed is in eaCh case the same. The final question then is, Will it pay beat 
to export large or small seed ? llie answer is simple, Small seed, the reason 
being that the storage and cargo space occupied by the small seed is much less 
than for the large seed. 

This is an important consideration at all times, as small seed means less bags 
per ton of seed, less space for storage before, during, and after export, and lower 
freight charges. This question of “ bulk per ton ” was of particular importance 
dunng the War, when shipping was restricted, and obviously it will always be 
an important factor. 

To take another example illustrative of the “ bulk per ton question, com- 
parison between copra and palm kernels is of interest. Copra and palm kernels 
yield oils of very similar — but not identical — properties, copra (coconut) oil being 
the more valuable; palm kernels, however, occupy much less space per unit of 
weight than copra, ^nd are more easy to handle kernels can be unloaded 
frdtoi bulk in ship’s hold by suction plant, such as is used for grain), and in con- 
sequence palm kernels are irf some cases being worked in preference to copra, 
though the latter is more valuable. 

In considering the possibilities of utilizing areas of wild tjees. or plants 
bearing oilseeds, several most important factors have to be considered, one of 

237 
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the most important being ease of collection, a ‘question intimately connected 
with transport facility, and depending on the possibility of obtaiiiing sufficient 
cheap labour at the time when it is wanted for the harvest. Such questions can 
obviously be answered only after a careful study of local conditions. 

The difficulty of obtaining labour for collection is well illustrated by the case 
of Para rubber seed, of which large quantities are available, but the collection 
of which is laborious and expensive, though in this case one is considering a 
by-product of trees cultivated for rubber, and not wild trees. Another point to 
be borne in mind is the fact that wild trees and plants often give widely varying 
yields of fruit from year to year, owing to climatic and other causes. 

The collection of the seed is not the only problem i» many cases; added to 
this is frequently the necessity of shelling the nuts and drying the kernels, so that 
freight may be saved and the kernels prevented from deterioration during trar^s- 

f ort. This problem of shelling nuts is one of great importance, and undouBtedly 
as prevented the successful exploitation of extensive areas of certain wild oil- 
seeds. Perhaps the most obvious examples are afforded by cohune nuts — 
abundant in parts of Central America, such as British Honduras — and babassu 
nuts-^abundant in South America. In both cases these nuts have* extremely 
hard, thick shells, and although small quantities of both cohune kernels and 
babassu kernels have appeared on the oilseed markets for some years past, the 
difficulty of shelling the nuts either by hand or by special machines has prevented 
rapid or large developments. 

In connection with machinery for shelling nuts, it must be borne in mind 
that such machines have generally to be lightly constructed or so made that they 
can be easily taken to pieces to facilitate transportation from place to place — 
often under very difficult conditions — and, further, that simplicity of construction, 
ease of repair, and the power to withstand rough usage by unskilled labour are 
all more or less essential features of machines for use in the tropics. 

Another most interesting but complicated problem, connected with countries 
which have a large exportable surplus of oilseeds, is that of deciding whether the 
seeds should be exported as such, or worked up locally, and either the oil alone 
or both the oil and cake exported. 

There are many aspects of the problem, and, as is usual in such problems, 
each particular case must be taken on its merits. A comparatively simple 
problem is afforded where there is little or no local demand for oil and oilcake, 
or no large market near at hand; here exportation of seed is obviously likely to 
prove best. If a local oil-crushing industry is to be established it is desirable 
that modern and efficient machinery should be used, as the crude native mills 
and presses are inefficient, and generally produce oil and cake comparing un- 
favourably in quality and value with those manufactured by machinery. 

The establishment of an oil mill entails considerable initial expenditure, and 
also necessitates skilled Supervision; further, the oil mill must be certainiipf 
obtaining raw material in sufficient quantity to enable it to be run regularly 
throughout the year, as intermittent working would be most uneconomic^. 

One of the chief difficulties which manufacturers of oil for export all over 
the world have to face is that of containers for the oil. The most-used con- 
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tainers for all oils are the ordinary wooden barrels or casks. Under perfect 
conditions of' storage and transport but little fault can be found with the 
wooden barrel; unfortunately, conditions during storage and shipment seldom 
are perfect, and the leakage of oil (caused by opening of the staves owing 
to shrinkage in dry atmospheres and to pressure when the barrels are piled 
— e.g.y in ship’s hold) is a serious drawback. The steel drum or barrel 
certainly avoids the above-mentioned difficulty, but labours under the dis- 
advantage that when empty it cannot be taken to pieces like the wooden 
barrel, and stowed in a small space for return to be refilled. Attempts have 
been made to produce steel barrels in two halves, which would fit togetlier one 
inside the other when empty ; but the problem of devising an oil-tight packing 
or joint is not an easy one, and barrels of this type do not appear to have been 
used for oil transport to any considerable extent up to the present. 

jlie transport of crude vegetable oils in bulk in ship’s tanks avoids the diffi- 
culty and expense of barrels, and large quantities of some oils are shipped in 
this way— e.g., crude soya-bean oil from Japan and the East; contamination of 
the oil with sea- water, etc., is, however, a not uncommon occurrence, while the 
necessity of cleaning out the tanks thoroughly before a return cargo of a different 
nature can be carried is another obvious difficulty. 

Where highly refined oils, such as edible oils, are to be carried, the utmost 
care must be taken in the selection of barrels. Generally new barrels (or at 
least barrels wffiich have only been used previously for high-grade edible oil) 
must be employed. These barrels must be cleaned with the utmost care, and 
generally the inside of the barrel is treated so as to render it Ofl-proof and to 
prevent splinters of wood becoming detached. Sodium silicate is largely used 
fpr this purpose, and even in some cases cellulose varnishes. 

Generally speakirtg, one might say that the production and transport of edible 
refined oils entails so many difficulties that the manufacture of such oils in the 
tropics for export to Europe would not be likely to succeed. 

Perhaps the strongest reason for advocating the expansion of oil and cake 
manufacture in the country of production of the seed is that grounded on one 
of the most important of the first principles of agriculture — viz., the need for 
avoiding impoverishment of the soil. 

In such' countries as India, where oilseeds are grown in enormous quantities 
and exported either in the form of seed or as oil and oilcake, the gradual impoverish- 
ment of the soil caused by removal of the seed without return of the non-fatty 
matter to the soil — either by using cake itself as a fertilizer, or the manure of 
animals fed on the cake— is a most serious matter, which has for long exercised 
the minds of agriculturists and others. 

At first sight the obvious remedy in such a case is to establish oil mills in the 
country, the oil alone being exported and the cake reserved for local use, if 
neopBsary applying an export tax on oilseed and oilcaPe as a further safeguard. 
This question, however, is *^0660 further complicated by the existence in the 
countnes of importation of decidedly heavy protective import duties on oils 
compared with a small duty or no duty at all on oilseeds. 



340 . OILS, #ATS, WAXES, AND RESINS 

The whole problem is one which bristles with difficulties from the agricul- 
tural, legislative, and commercial standpoints, and can only be solved after the 
most careful consideration of all the many confficting interests involved. The 
matter is sub judice at the present time in one of the world’s most important 
oilseed growing countries, and it is not proposed to discuss this problem further 
here, although it is one of the greatest importance. 

The above brief mention of this matter has been made merely to indicate 
a few of the factors likely to be involved in attempting to work oilseeds on the 
spot in preference to exporting them to Europe or other countries where oil 
mills have for long been established, and where skilled labour and good markets 
for the products are available. o 

In connection with this problem it might be of interest to note that oil mills 
were established some years ago in the Philippine Islands to work copra produ^d 
there. In recent years coconut oil production does not appear to have*been 
very successful until the enforcing in 1021 of a protective tariff in the United 
States of 20 cents a gallon on coconut oil not produced in American possessions. 
During the War coconut oil mills were established in the Dutch feast Indies, 
and exports of oil rose to over 68,500 tons in 1919, but dropped to only 
10 tons in 1922, showing that under present conditions the production of 
coconut oil in the Dutch East Indies cannot compete with exportation of 
copra. 

The question of the commercial exploitation of new or little-known oilseeds 
is one which necessitates the most careful consideration of a variety of factors, 
and is, moreover, a question which can only be decided by those who have an 
intimate knowledge of technology and commerce. 

A new oilseed must be capable of being placed on the market in good con- 
dition, and in fair and regular quantities. Small and iri'eglilar consignments 
cannot be expected to fetch their full price, and may even be difficult to sell at 
all, as oil manufacturers cannot afford to modify machinery and methods of 
operating to suit small and irregular supplies. 

In any case, a new oilseed will have to compete with the usual commercial 
oilseeds, and its value will depend not only on its oil content and the character 
of the oil, but also on the value of the non-fatty residue ; the value of the latter 
as a feeding-stuff depends on its content of nutrient constituents (seep. 40), such 
as protein and carbohydrates, and of indigestible fibre, and also on its freedom 
from unpalatable or definitely harmful substances. The suitability of the residue 
for feeding purposes can only be definitely decided by comprehensive feeding 
trials with animals. Where the residue cannot be used as a feeding-stuff for 
animals it can only be used as a manure, for which purpose it will naturally sell 
at a much lower price than if it could be used for feeding. 

It is a common occurrence to meet with references to “ new ” oilseeds in the 
technical and scientific journals. After many years of experience the authors 
venture to suggest that it is very seldom that such “ new ” seeds ever attain 
commercial importance. Without wishing in any way to be pessimistic, one 
must confess that there is often more enthusiasm than common sense exhibited 
by investigators of new seeds, and that a little more consideration of practical 
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details would generally save a great deal of unnecessary work, and even loss of 
mo^. ^ 

The two following examples of “ new oilseeds will serve to illustrate the 
point; the examples may be thought to be glaring examples, but are, as a matter 
of fact, quite typical. 

Some years ago one of the authors had occasion to examine a certain West 
African seed not previously examined or identified, and found it to contain 
a high percentage of oil of an excellent character; further supplies of the “ seed,** 
together with botanical specimens, were asked for, and when examined these at 
once showed the impossibility of commercial exploitation. The “ seed ** 
originally sent were ketnels which in their natural state were enclosed in an 
intensely hard, thick shell, and the only method of removing the shells without 
daijia^ing the kernels hopelessly was by carefully sawing through the shell. 

In the other case a great deal of interest was aroused in another West African 
seed, which was investigated and found to contain a hard fatjvery suitable for 
edible purposes. At the time much was written about the potential value of 
this oilseed and- its products, and all kinds of hopeful forecasts were made. It 
was later found that the seed was borne by a large, and slow-growing, forest tree 
which was not abundant (though widely distributed), and that the demand for the 
seed for. use as a native food-stuff would prevent entirely its exploitation as an oil- 
seed. It is curious to note that one still meets with articles in the technical press 
relating to this seed, though it was conclusively proved many years ago that the 
seed was not ikely ever to appear in commerce, and one might add that it never 
has done so. 

To summarize the question of “ new ” oilseeds briefly, a “ new ’* oilseed 
rqust (i) be plentiful, or be capable of easy and cheap cultivation; (2) be easy 
to collect and prepare for export; (3) not deteriorate rapidly during storage or 
transport; (4) contain a fair percentage of oil of commercial value, and should 
yield a non-fatty residue (cake) suitable for use as a feeding-stuff. 

In any case, the value of an oilseed will depend on the values of the oil and 
of the residue in comparison with knozvn commercial oils and oilcakes^ questions 
which can only be answered by the chemist and technologist, while the questions 
of collection and exploitation of the seed in country of its growth entail — at 
least — an intimate knowledge of local conditions. In attempting to ascertain 
the value of an unknown or little-known oilseed, one cannot emphasize too 
strongly the necessity of obtaining for examination large samples or the whole 
seed or fruit (not the kernels alone), of botanical specimens to enable the tree 
to be identified, and of supplying to the person to whom the samples are sub- 
mitted for examination any information relating to the tree (such as local uses 
of the seed, locality of growth, soil, etc.). 

The Future Developivient of Oilseeds and Oils already of 
Commercial Value. 

This is a question, which it is by no means easy to discuss, aod k is only 
proposed to attempt to deal here with some of the more obvious possibilities. 

IX. 16 
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Linseed. 

Within the Empire India is the chief producer, followed by Canada. India’s 
exports of linseed go to many destinations, but chiefly to the United Kingdom; 
Canada’s exports now go wholly to the United States of America, where the 
demand for drying oils is on an enormous scale, owing to such factors as the 
demands for paint for wooden buildings and in the huge motor industry. India 
could no douDt increase her crops of linseed, but has to compete with Argentina, 
where much British capital is invested. 

It seems reasonable to suppose that India may in the future become a pro- 
ducer of oils on an increasing scale. ^ 

Linseed is grown to some extent in other parts of the Empire, such as New 
Zealand, Australia, and South Africa and East Africa (in the latter case for fibre). 
In Australia and New Zealand, at any rate, cultivation might be increaa«d,^as 
Australia imports fair quantities of seed and oil, the demand for which will be 
satisfied by local production; the production in Australia of seed for export to 
Europe seems unlikely, owin^ to the comparatively high costs of labour in 
Australia and of transport to Europe. 

China Wood Oil. 

The introduction of the tree producing China wood oil into various parts of 
the Empire is a question which ought to receive careful attention. At present 
the demand for China wood oil exceeds the supply, and seems certain to do so 
for years to come. The demand in America is so good that the tree has been 
introduced successfully in the Southern United States, while the demand for 
this oil in the United Kingdom is also increasing. 

It does not seem that the exports from China can be largely or rapidly increased, 
and it is therefore advisable that attempts should be made without delay to grow 
the tree on a fair scale in any suitable parts of the Empire. 

Per ilia Oil. 

This oil, though largely used in Japan, has never assumed any appreciable 
importance in Europe. There seems to be no doubt that it might well be used 
to a large extent in paint and varnish manufacture. So far, experiments in 
various parts of the Empire do not seem to have led to any definite results, and 
it is desirable that the possibilities of cultivation should be thoroughly investi- 
gated. At present linseed oil is the staple drying oil, but China wood oil has 
increased enormously in importance in recent years, and other drying oils, such 
as Perilla oil, might well be added to the list of commercial drying oils. 

Rape Seed. i 

Within the Empire India is the only source -of commercial supplies, and in 
view of the fact that India seems well able to supply the demands for this seed 
and the •growing preference for other oils, it seems unlikely that cultivation else- 
where is worth while. 
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Cotton Seed. 

Cotton seed is perhaps more rightly regarded as a by-product of the cotton 
industry than as an oilseed per se, though it is of immense importance in modern 
oil and cake manufacture. Cotton growing is on the increase in the British 
Empire, and supplies of seed are likely to increase. Their exportation in some 
countries — e.g.^ Uganda — is more a question of transport than of production, 
owing to the cheapness and rather bulky nature of the seed. Oil manufacture 
on the spot may in some cases be the solution of the difficulty. 

Soya Beans. 

At present the world’s exportable supplies of soya beans arc drawn entirely 
frpm the far East — e.g.^ Manchuria, China, and Japan — although numerous 
experiments have been made in growing soya beans in various parts of the 
Empire, and the soya bean is largely grown in the United States of America. In 
the latter country the cultivation of the soya bean as a fodder plant is far more 
extensive than as an oilseed crop. 

The growing of soya beans as a seed crop within the Empire seems to depend 
on several factors, the chief of which is whether cultivation can compete in any 
particular country with China. Generally, one is inclined to think that the 
answer is in the negative, though if a good local demand for seed for human 
food existed cultivation should pay. As a fodder crop or as a green manure, 
soya beans might well be cultivated far more extensively than at present. 

Sunfloioer Seed. 

One may almost ^ay the sunflower will grow anywhere, and it is curious that 
outside Russia the sunflower as a commercial crop has so far attained but little 
importance. In recent years India has taken an increasing interest in sunflower 
seed production; Rhodesia also has produced seed, and other parts of the Empire 
have grown seed in small quantities. It seems that sunflower seed should increase 
in importance in various parts of the Empire in the future. 

Olives and Olive Oil. 

Comparatively little interest has been taken in olive culture within the 
Empire, though in South Africa cultivation appears to be progressing. In 
Australia olive growing does not seem to have round favour, and in Northern 
India interest has only commenced. It seems evident that more might well be 
done, as the introduction of olives into California has been successful . There 
must be many parts of the Empire suitable for olives, while the demand for 
olives and olive oil is large, and likely to continue. 

Sesame Seed. 

India, again, is a large producer, and should be able to increase production, 
though it seems unlikely, in view of freight charges, that she coylcf divert her 
exports to the United Kingdom instead of France and the Continent. 
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The production in British African Colonies of sesame seed for export might 
well be encouraged. • 

Ground Nuts. 

Within the Empire, India and Burma, the Gambia, and Nigeria produce 
enormous quantities of ground nuts. Indian ground nuts are of comparatively 
low grade, being decorticated to save freight. Considering the demands for 
ground-nut oil in India and neighbouring countries, the crushing of ground nuts 
in India on a far larger scale than at present would seem to be worth considera- 
tion, as it has been successful in Burma, and the export of Indian ground-nut 
oil to Europe should be possible in view of China’s larg^ exports of oil. 

Ground-nut production in the Gambia is large, but the exports have been 
roirly constant in recent years, and it is not certain if exports could be increased, 
though the demand for good quality nuts, such as are exported from the Gambia, 
is enormous, and likely to increase. 

The production of ground nuts in Northern Nigeria for export has expanded 
greatly, and seems likely to continue to expand, though the long rail journey to 
the coast ports necessitates the shipment of decorticated nuts, which are not of 
such high quality as nuts in the shell. 

Every effort should be made to keep up the quality of Nigerian exports, and 
it is to be hoped that increasing quantities of the nuts will be worked in England, 
where the oil might well be used to a greater extent than it now is. 

Castor Seed. 

It is difficult to ascertain what the demand for castor seed will be in the 
future. During the War the demand for castor oil was abnormally large, chiefly 
owing to its use for lubrication, but how far this will be a factor in the future 
it is impossible to foresee. Commercial supplies of seed are now practically all 
derived from India and Brazil, but the castor plant is widely distributed, and 
even if India failed to satisfy increased demands for seed — a most unlikely event — 
other parts of the Empire could readily do so. 

Copra and Coconut Oil. 

Although the cultivation of coconuts in British tropical possessions is very 
large, it seems safe to assume that increased production can be absorbed in view 
of the enormous demands for copra and coconut oil in Europe and America. 

In the main centres of production, such as Malaya and Ceylon, there is little 
to comment upon. The plantations are mostly run on modern and efficient 
lines. Pests and diseases are carefully investigated and controlled, and copra 
and oil of good quality are made, 

^There is, however, r^om for expansion of coconut cultivation in the various 
British African Colonies, and for improvement in quality of copra produced in 
African Colonies and in various parts of the Empire outside Ceylon and Malaya. 

In the production of oil for eaible puiposes a high grade of copra is desirable, 
if not essintid, and the employment of efficient methods of preparing and drying 
copra are certainly worth while wherever possible. 
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Palm Oil and Palm Kernels. 

West Africa is the natural habitat of the oil palm, and British West Africa 
is of enormous importance as a source of palm oil and palm kernels. Until 
recently the whole of the world’s demands for oil-palm products have been met 
by West Africa, but the oil-palm industry has now spread to the Dutch East 
Indies and Malaya, with every prospect of a rapidly increasing importance. 

Some authonties are even inclined to believe that oil-palm cultivation in the 
East is likely to prove more reniimerative than coconut cultivation, and that 
the oil palm is less susceptible to diseases and pests. 

The possibilities of increasing the output of kernels and palm oil in British 
West Africa is one which is receiving the careful attention of the Governments 
and (Jthers concerned. 

Obviously, the native methods of preparing palm oil in a good many districts 
are inefficient, both the yield and quality of the oil being poor. Every possible 
effort should be made to encourage the production of high-grade oil by the 
natives. A good deal could probably be done also to improve the yield of palm 
oil by introducing simple presses, such as the wooden presses used in China and 
Japan, yvhich deal successfully with far more difficult materials. 

The possibilities of running the oil-palm industry in West Africa on planta- 
tion lines and of manufacturing palm oil by machinery have been much dis- 
cussed. As far as can be ascertained, no such developments have taken place 
up to the present in British West Africa, though factories arc in operation in 

non-British countries. i j • i 

At present the oil-palm industry of British West Africa is worked entirely 
by the natives, who ‘gather the fruit, prepare the palm oil, shell the nuts, and 
market the produce- on a small scale. 

If large plantations are to be formed, or large natural areas of oil palms 
worked, and factories are to be operated for the production of palm oil ^d 
kernels, the effect on native life will obviously be a profound one. Stated briefly, 
it would result largely in limiting the native to the tending of the trees and 

collection of fruit. . . • r r 

The problem in British West Africa is, in the mam, a question of policy. 
British manufacturers are ready to undertake exploitation, and the techn^al side 
of the question does not offer more than ordinary difficulties, but the difficulties 
of arranging for concessions without interference with native rights and customs 
are obviously very great, and so far have prevented exploitation. 

Any criticism of the wisdom of this policy does not, we feel, fall within either 
the scope of the present work or within our powers; in fact, we Jpight say that 
criticism anywhere is at present undesirable, as the question of the pp^ble 
influence of oil-palm* cultivation in the East {e.g., in“^umatra) upon the West 
African oil-palm industry is at* the moment more or less sub judice. 

In conclusion, the prospects of the oil-palm indust^ seem excellent, as the 
demand for both oil and kernels is enormous and certain to incre^. , 


See p. XV, 
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Shea Kernels, * 

Up to the present shea kernels have not attained any very important position 
in West African trade, but their popularity as a source of oil for the manufacture 
of edible fats and for other purposes in Europe is likely to increase. Efforts 
might be made to increase exports of kernels from Nigeria. The exploitation of 
shea kernels in the Northern Territories of the Gold Coast evidently offers con- 
siderable opportunities, but development is largely dependent on means of 
transport. It should be possible to induce English oil manufacturers and refiners 
to deal with shea kernels and oil in greater quantities thaQ. at present. 

Whale Oil and Fish Oils, 

m 

Although the world's chief whaling centre— South Georgia — is within the 
Empire, the industry is largely in the hands of non-British firms, and the labour 
employed is also non-British; it is obviously desirable that the Empire’s interests 
in this industry should increase. The production of fish oil and fish manure 
on a larger scale within the Empire is undoubtedly worth consideration, especially 
as the demand for fertilizers of all kinds is so large. 


Less-Known Materials which might be developed. 

It would be quite impossible to refer to all the numerous oilseeds and oils of 
minor or local importance, and it is not easy even to divide such materials into very 
definite groups indicating their relative importance or possible importance in 
commerce, but the following might be mentioned as examples of oilseeds and 
oils which have been exported from the countries of production to Europe: 

Kapok seed from Java and the East. 

Dhupa seed from India. 

Tea-seed oil from China. 

Mafoureira nuts from East Africa. 

Curcas ?nits from West Africa. 

Cohune kernels from Central America. 

Babassu and other palm nuts from South America. 

Candle-nut oil from the Philippine Islands. 

Para rubber -seed oil from Ceylon and Malaya. 

Kapok Seed. 

T^e kapok tree, Eriodendron anjractuosum, is a large tree bearing pods filled 
with 'foft, silky fibre or 1T6ss surrounding the seed. The vree is grown for^the 
sake m the fibre, which is used for upholstery and in lifebelts, the seeds being 
a by-product. Large quantities of seed are available in Java, where cultivation 
is extensive. ^The seed is of about the same value as cotton seed, and yields an 
oil of almost identical character. The tree grows in many parts of the tropics, 
and a closely allied species, Bombax malabaricuny is indigenous to Southern India. 
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Dhupa Seed. 

These are derived from a tree Vaierta indica — indigenous to the East Indies ^ 
and used on the IVlalabar coast for the production of an edible fat known as 
Malabar or Piney tallow. The kernels, which contain up to 49 per cent, 
of a fat rather stiffer in consistency than lard, have appeared from time to time 
recently on the English market, and should be readily saleable in quantity. 

Tea-Seed Oil. 

This oil is produced in considerable quantities in China from the seeds of 
Thea sinensis, and has been exported to Europe in fairly large quantities. The 
oil is«very similar to olive oil in character, and readily saleable for edible purposes. 
Indian tea seed is produced by a different species, Thea assamica; the oil content 
of this species is low, though the oil is of similar character to Chinese tea seed oil. 

Mafoiireira or Mafura Seed. 

The mafoureira tree, Trichilia emetica, is indigenous to South-Eastern Africa, 
and the kernels have been exported in some quantity from time to time — e.g., 
from Portuguese East Africa. 'Ehc seeds yield a fairly hard fat, which is, how- 
ever, generally rather dark in colour, and of rather high free fatty acid content. 
Supplies of seed were formerly sent to France, and have recently gone to South 
Africa, but have never .been used to any extent in the United kingdom. The 
tree appears to be plentiful in Nyasaland, and might well be exploited. 

Jatropha Cur cos. 

The curcas or purging nut, "Jatropha Curcas, belongs to the same natural 
order as the castor seed {Euphorbiacea). The tree grows in many tropical 
countries—e.^., British West Africa. The seeds are, or have been, exported 
from Portuguese West Africa to Portugal in some quantity, llic seeds yield a 
liquid oil which differs in chemical nature from castor oil. In the United 
Kingdom there does not seem much likelihood of creating a demand for the oil 
or seed, though if large quantities of seed were available a demand might be 
created. 

Cohune Kernels. 

The cohune palm,* Attalea cohune, is abundant in Central America, par- 
ticularly in British Honduras; and there is no doubt that large quantities of 
kernels might be objtained from this and similar palm trees. The nuts, ly^wever, 
hive extremely hara, thick shells, and the problem *df shelling is a diffi^f one. 
Numerous machines have bfeen devised, and much interest has from time to 
time been taken in the possibility of exploiting the cohune palm, but the fact 
remains that no appreciable trade in cohune kernels has resulted a§ far as the 

Bull. Impl. Inst., 1914, 12 , 237. 
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authors are aware. Whether this is due to inefficiency of machineiy §r to other 
factors, such as labour and transport difficulties, is not Clear. 

Cohune kernels yield an oil of the coconut-palm kernel type, and would sell 
readily at prices similar to those of copra or palm kernels. 

Babassu and Other Palm Nuts. 

The babassu palm, Attalea funifera^ bears nuts similar to cohune nuts, and 
is to some extent exploited commercially, the nuts being largely shelled by 
hand. Commercial supplies have come to Europe in recent years from Brazil. 

The gru-gru palm, Acrocomia sclerocarpa^ which occlins in Grenada and other 
West Indian islands, yields kernels with an oil of the coconut-palm kernel 
type. The nuts are comparatively easy to shell — no worse than African palm 
kernels — but do not seem to have ever been exploited commercially in British 
Colonies, though supplies of kernels from South America have appeared in 
Europe. 

Several other species of palm in South and Central America bear seeds 
with kernels which are rich in oil, but have not been exploited up to the present. 
Generally speaking, the nuts are — like cohune and babassu nuts — difficult to shell. 

Candle Nuts. 

The candle-nut tree {Aleurites moluccana) belongs to the same genus as the 
China wood oil tree (see p. 47), and is known to be widely distributed in the 
tropics. It is known, for instance, in Ceylon and Malaya, and in various South 
Sea islands — e.g.^ the Cook Islands. In recent years the exploitation of candle 
nuts as a source of oil has become of considerable importance in the Philippine 
Islands, and large quantities of oil are exported thence to the United States of 
America, 

So far as the authors are aware, no serious attempt has been made to exploit 
candle nuts in any part of the British Empire, but attempts might well be made 
to do so. 

The nuts are somewhat difficult to decorticate, but would require decortica- 
tion on the spot to save freight, while it would be even better to manufacture 
oil for export — provided oil of good quality were made — as the residue is of 
little value. 

Para Rubber Seed. 

The great expansion of cultivation of the Para rubber tree {Hevea brasiliensis) 
in the East (particularly in Ceylon and Malaya) drew attention over twenty years 
ago to the possibility of utilizing the seeds,* and a considerable amount of work 
has 9ipce been done on Para rubber seed and its products. f ^ 

possibility of exploiting Para rubber seed depends, however, alnatost 
entirely on the cost of collection of the seed on the rubber plantations. The 

• Bull. Impl. Inst., 1903, 1, 156. 

f A comprehchaivc article on the possibilities of Para rubber seed and ‘products is to be found in 
the Bullitin of the Imperial Institute, 1919, 17 , 543. 
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8e^ Md bulky, and -are scattered on the ground under the trees: 

collection or seed is theftfore troublesome and costly on the rubber plantations 
(where labour is often somewhat costly and scanty); further, the seeds must be 
shelled and the kernels dried thoroughly in order to prevent rapid deterioration 
(du6 to the active fat-splitting enzyme present in the kernels), if the kernels are to 
be stored or shipped, or else the seed must be worked up for oil and cake on the 
spot as soon as possible. The whole seeds contain about 20 per cent, of oil* the 
air-dried kernels about 45 per cent. ’ 

It is evident that (i) enormous quantities of seed are available on the rubber 
plantations; (2) the dried, kernels, if shipped in good condition, should sell readily 
in Europe; ^3) the oil ^n be used as a drying oil, and though it is inferior to 
linseed oil in drying power it vvould sell readily; and (4) the cake has been 
proved to compare favourably with commercial oilcakes, such as decorticated 
cotton-seed cake, in feeding value and digestibility. 

Up to the present it appears that the cost of collection of the seed has pre- 
vented exploitation on any appreciable scale or any regular trade, though small 
lots of kernels and oil have been sent occasionally to Europe, and attempts have 
been made to establish small oil mills to work Para rubber seed in the East. 


Various Minor Oilseeds. 

No attempt can be made to mention even the names of the very numerous 
oilseeds which are used by natives in various parts of the Empire. Some of 
these would undoubtedly sell readily in the European markets; a few have 
appeared sporadically in small quantities, and these and others may, as time 
goes on, become ;*egular articles of commerce when changes in conditions and 
increased facilities of transport allow. 

The following are merely to be regarded as notes, including some of the more 
likely or promising of these seeds, compiled from such sources of information as 
the Imperial Institute Report on Oilseeds, Oils, etc, fNo. 88, Col. Off. Misc. 
Repts., Cd. 7,260, 1914),* the files of the Bulletin of the Imperial Institute,* and 
very largely from the personal experience of both the present authors over a 
considerable period of years. The materials may be conveniently grouped 
roughly under countries, though, of course, many of the tropical products are 
widely disseminated. 

West AJrka. 

Pentadesma hutyracea.f This tree is confined to West Africa, and occurs in 
Sierra Leone, the Gold Coast, and Southern Nigeria; the kernels are used as a 
source of fat by the natives. The kernels contain up to 40 per cent, of a moder- 
ately hard fat of excellent character, rather similar to shea butter, but fat 
a^Heiit varies very widely in different samples of kernels; as low as 7 p^cent. 
is recorded. The kernels would sell readily if exported in good condition and 
quantity. 

Wc have omitted references to particular articles in many cases for the sake of brevity 
Butt. ImpL Inst ., 1913, 11, 569; 1918, 16, 35. 
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Mimusops Djave, “ Djave ” or “ N’jave ” ' kernels, Southern . Is^geria, and 
Dumoria Hecke(i, “ Baco ” or “ Abaku ” kernels, Golrf Coast, are xtry similar 
in character, and yield about 60 per cent, of solid fat similar to, but softer than, 
shea butter; kernels have occasionally appeared in small quantities on the United 
Kingdom market, and should be reaaily saleable in quantity at prices based 
on those current for shea kernels, with an allowance for the higher fat content. 

Lopkira alata, Niam or “ Meni kernels. Sierra Leone; “ Zawa,^’ Sudan; 
Lophira procera, “ Kaku kernels. Gold Coast. The kernels contain 30 to 40 
per cent, of pale-coloured fat, which is generally of rather high free fatty acid 
content, but there seems little doubt that proper collection and drying would 
produce kernels of good quality. The fat content is onf^ moderately high, and 
the cake probably unsuitable for feeding purposes. Should be worth about 
the same price as shea kernels. • 

Carapa species. Various species of Carapa occur in West Africa and in 
Uganda, and in the tropics generally. The kernels occasionally appear on the 
markets, but yield a bitter oil which cannot be refined for edible use, nor is the 
cake fit for feeding. The kernels should sell if put on the market regularly in 
quantity. 

Pentaclethra macrophylla^ ‘‘Oil” or “ Owala ” bean, Southern Nigeria; 
“ Fai ” bean. Gold Coast. These large, flat, brown seeds yield about 30 per 
cent, of liquid oil, which should be quite suitable for refining for edible oil. Small 
consignments have sold in past years in Antwerp, and occasionally in the United 
Kingdom. The value of the residual cake is uncertain. These beans would 
only fetch a moderate price, but should sell if shipped r.egularly. 

Ricinodendron africamis, “ N’sa sana ” seed. Southern Nigeria. These seeds 
yield an oil very similar to tung oil (see p. 47), and the oil. would no doubt sdl 
well as a drying oil for paints, etc. It is practically impossible to shell the nuts, 
and as these only contain about 30 per cent, of kernel it would be unprofitable 
to export whole nuts. The whole nuts might be treated in West Africa oy grind- 
ing and extraction of the oil with solvent, but this w^ould not be worth while unless 
very large amounts of seed were available. 

“ Po-Yoak ” kernels, Sierra Leone.* These also yield an oil similar to China 
wood oil. They are produced by a species of Parinarium, and it is of interest 
to note that nuts of P. Mobola appeared on the Liverpool market over forty 
years ago. In view of the demand for oil of the China wood type, these kernels 
might be utilized if obtainable in quantity. 

Polygala butyracea, “ Cheyi ” seed,f tropical West Africa. The seed yields 
a soft yellow fat of very distinct character; the seed would sell readily. 

“ Kisidwe ” Kernels, These are probably derived from Allanblackia 

» da, A sample of kernels from the Gold Coast t yielded 72 per cent. 

fat which should be of value for edible purposes ; the residual meal was 
bitter. No information appears to be available, as to possibility of supfffies, 
but the kernels should sell readily. 

, * Bull. Impl. Inst., 1918, 16 , 38. 

f C.O. Misc. Kept., Cd. 7,260, p. 573; Bull. Impl. Inst., I913, 11 , 62, 

I Bull. Impl. Inst., 1922, 463. ^ 
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** PlASSAViV* Oil.** The fruits of cert3.in species of Haphio (** Piass&va **) 
yield an orange-coloured oil similar to palm oil ; as Raphia palms are plentiful 
m parts of West Africa, this oil might be exploited. 

“ N’gore Kernels. Probably derived from Ongokea Gore. The kernels 
contain about yo per cent, of oil of the castor-oil type, and might be valuable. 

Oncoba echinatUy Gorli seed. The seeds of this plant from Sierra Leone 
yield a fat containing about 8o per cent, of chaulmoogric acid, the characteristic 
constituent of Indian “ chaulmoogra '' oil, which is now proving of great 
value as a cure for leprosy. “ Gorli ” seed might become of some importance 
as an additional sour^of chaulmoogric acid. 

Jatropha ewreas. Tnese seeds have been exported to Europe from Portuguese 
East Africa, and, like many other indigenous oilseeds, would sell if exported 
reguUwly in fair quantities to Europe. 

Sudan. 

Lophira alata (see above, p. 250) occurs in the Sudan, also the shea tree, 
but no information is available as to their abundance. 

“ Senat ” seed. The seeds of a small species of melon arc used as a source 
of oil, and have been exported from the Sudan (e.^., 3,463 cwls. in 1910); they 
yield 30 to 40 per cent, of pale-coloured liquid oil similar in character to melon- 
seed oil, and suitable for edible purposes. Seed should sell readily in quantity. 
Water-melon seed also contains about 24 per cent, of oil, but the husks are tough, 
and though the oil is of ^ood character, the seed would probably be of low value. 

Salvadora perstca seeds| yield 45 per cent, of very hard fat, which would 
probably be valuable if it could be refined for edible use. 

Lettuce seed.f The seed of the lettuce plant yields about 44 percent, of liquid 
non-drying oil, and this plant has been suggested as suitable for growing in the 
Sudan as an oilseed crop to supplement sesame seed. 

East Africa. 

A species of Carapa — C. grandiflora (see p. 250), the shea tree — and also the 
oil palm ocxur in Uganda, but no information has been met with regarding their 
abundance, and even if available in quantity, exploitation seems at present unlikely 
in view of transport facilities. 

Nyasaland. 

“ Mafoureira nuts (Trichilia emetica) occur, but so far as we are aware 
are not exported from Nyasaland as they are from Portuguese East Africa. 

South Africa. 

Various indigenous oilseeds grow in South Africa, but there is little or no 
information to indicate whether any of these could be obtained in quantities 
to allow of export. The following might be mentioned : 

BuU. Impl. Inst., igi8, 16,^35- t » *9*3» 56 . 


X Ibid,, 1919 , 17, 37 . 
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Calodendron capeme, “ Cape Chestnut.”* The seeds yield .oil similar to 
cotton oil ; the residual cake is bitter. * 

Bauhinia esmlenta, “ Gemsbok ” beans.f The kernels contain about 
40 per cent, of liquid oil of similar character to cotton-seed oil. 

Pappea capensi$,X The kernels contain over 70 per cent, of non-drying oil 
which appears unsuitable for refining for edible use ; the residual cake is bitter 
and contains saponin. 

Madia saliva. A plant common in Chile and California, and cultivated in 
North Africa and Asia Minor ; belongs to the same natural order as the sunflower; 
it has been grown experimentally in Rhodesia.§ The seed contains about 
37 per cent. 01 liquid oil; the residual cake is, however, ot low value as the seeds 
are small and the tough husk cannot be removed, but is included in the cake. 
The seed might sell at prices similar to those for sunflower or niger seed. ^ 

Ximenia americana. This tree is widely distributed in the tropics. It is 
termed wild olive ” in South Africa.|| The kernels contain about 65 per 
cent, of oil, but also contain some rubber-like substance which renders the 
problem of extracting and utilizing the oil difficult. 

“ Manketti Nuts {Ricinodendron Rautanenii) from South-West Africa, 
and “ maroola”** nuts [Sclerocarya Caffra) from Natal and the Transvaal, also 
contain kernels rich in oil, but are unlikely to be of any commercial valu6, as the 
nuts are difficult to shell. 

Cape berrywax. This “ wax ” — really a hard fat — has been produced in 
the Cape Province from berries of species of Myrica^ and was in the past exported 
in small quantities. Apparently, preparation is not now renumerative, though 
there should be no difficulty in selling the wax in Europe. 


India. 

India is rich in indigenous oilseeds, many of which are used as sources of oil 
by the native population. The following are a few among the many which 
might be mentioned : 

Myristica sp. The nutmeg — M. fragrans — is chiefly of value as a spice, 
but other species — e.g.y M. malabanca — occur, the kernels of which are rich in 
fat ; so far it does not appear that any of these have been exploited commercially, 
the most probable reason being the difficulty of refining the fat. 

‘‘ Kusum ” {Schleicher a tnjugd). The seeds are the source of “ macassar 
oil,” but do not seem to be exploited commercially, possibly because they con- 
tain a glucoside producing hydrocyanic (prussic) acid. 

Cahphyllum species. Several species of Calophyllum yield kernels rich in 
oil-rtf^., C. Inophylluniy^ \ “ Panang ” nuts — the kernels of which contain about 
70 per cent. 01 semi-solid’' oil. These kernels, if exported in good condititn, 
should be saleable, though the oil is probably unsuitable for edible use, and 

t Ibid.y 1919, 17 , 95. 

H Ibid.y 1917, 15 , 35. 


• BuU . Impl Inst ., 1922, 20, 5. 
§ Ibid ., 1915, 18 , 344. 

Ibid ., 1920, 18, 481. 


t Ibid ., 1921, 19 , 142. 
II Ibid ., 1917, 15 , 313. 
tt Ibid ., 1913, 11, 563. 
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the cake fifr'oriy for use as fertilizer. The oil also produces an intense green 
or blue colour m contact with iron, which might render its extraction trouble- 
some, though this could probably be obviated. 

Mesua jerrea. The kernel^ of the ** iron wood ” or “ Nahar ’* tree of Assam 
contain about 7^ per cent, of semi-solid oil suitable at any rate for soap making 
and other technical purposes, while the residual cake is bitter and reputed to be 
poisonous. 

West Indies. 

Acrocomia sclerocarpa, the “ gru-gru palm of the West Indies and South 
America, yields kernels containing about 55 per cent, of fat similar to palm- 
kernel oil, but rather softer. Although widely distributed in the West Indies, 
it doej not seem to be sufficiently abundant to allow of any appreciable export 
of kernels; the kernels are exported from South America at times, and are worth 
about the same price as palm kernels. 

Cohune* ana Cokcritef Palms. The former (see p. 247) is abundant in British 
Honduras; the latter (probably MaximiUana regia) occurs in British Guiana. 
The kernels of both are rich in oil, but the nuts arc troublesome to shell. 

. Bull Impl. Inst., 1914, 12, 237. t Il>ll^ 



SPECIAL SECTION 

By HAROLD MOORE. 


LUBRICATING OILS 

Vegetable and Animal Oils used for Lubrication. 

The importance of vegetable and animal oils for lubrication is now much less than 
formerly, owing to the introduction and wide application of mineral oils (see 
below), and it is quite impossible to gain any idea of the amounts of animal and 
vegetable oils used for lubrication. 

The oils chiefly used are castor oil and rape oil; the “ blown or thickened 
oils are often employed; lard oil and sperm oil are also valued for special pur- 
poses ; various other oils and fats are often employed blended with mineral oils, 
while fats such as palm oil are used with soaps in making stiff greases such as 
railway-wagon grease. The use of certain oils is referred to under the particular 
oils in Part 1. 


MINERAL LUBRICATING OILS AND PARAFFIN WAX 

Introduction. 

Sources of the Products, 

Lubricating oils and paraffin wax may be prepared from caidc petroleum, shale 
oil, lignite tar, or coal tar. Of these by far the most important source is petro- 
leum crude oil. The shale oils are somewhat similar to the petroleum deriva- 
tives, but lubricants prepared from them are not considered to be of equal quality 
to the oils obtained from crude petroleum. Though both waxes and lubricants 
may be obtained from lignite tars by special refining processes, both the quality 
and the yield are poor, and as a result they are only supplied in a few local 
markets, particularly in Germany. 

The coal tar derivatives, though of importance for other industrial purposes, 
are very seldom employed as lubricants, and only for the manufacture of some 
of the cheaper greases. At the present time both lignite and coal tar derivatives 
are used to such a small extent as lubricants that they may be omitted when 
considering lubricating oil statistics, and their qualities are such that it is unlikely 
that they will come into extensive use except in the extreme case of a world 
petroleum shortage. 

Methods of Manufacture of Lubricating bils. 

Lubricating oil prepared from petroleum may consist either of the heavier 
distillates, which yield the spindle and red and pale oils of varying viscosity, or 
may be made by the refining of the residue in the still, after the petrol, kerosene, 

254 
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gas oil, and light lubricant fractions have been removed. The nature of the 
products obtoned, both/rom the distillate and the residue, is very much depen- 
der.t upon the type of the crude oil used. Crude oils of the naphthenic and 
asphaltic types yield high viscosity distillates of comparativciv low flash point 
and high specific gravity, whereas the distillates obtained from crudes of the 
paraffin such as Pennsylvanian crude, are of low specific gravity, low vis- 
cosity, and liigh flash point. As a general rule, oils of the Pennsylvanian type 
comnaand higher prices on the market than the corresponding oils obtained from 
asphaltic or naphthenic base cnide oils. 

The preparation of residual oils, named cylinder stock, has in the past 
mainly been confined to the Pennsylvanian and mid-Continental fields of the 
United States, where the nature of the crude oil lends itself to simple and cheap 
processes of cylinder stock manufacture. The dark cylinder stocks obtained as 
residue of the distillation, without further treatment, are mainly employed for 
steam engine cylinder lubrication. During recent years large quantities of this 
cylinder stock have been treated with decolorizing materials, such as fuller's 
earth and bauxite in order to remove its dark colour, whereby a product of 
extremely high viscosity and of an amber colour is obtained. 'Phis type of oil 
is known as filtered cylinder oil, and it is only used to a very small extent in the 
unblended state, its main use being as a base for blending with distillates, so as 
to obtain the high viscosity blended oils required for internal combustion engine 
lubrication. 

During recent years the preparation of filtered cylinder stock has been 
extended to other fields, and it is now being prepared from Western — that is, 
Texas and Californian — crude oils. 

The details of the refining process are exceedingly involved, and are under- 
going continual changes as improvements in process arc discovered. 


The Empire Requirements in Lubricants. 

At the present time the Empire is a very large consumer of lubricants, and 
only produces them to a very small extent. The imports of lubricating oils into 
the different countries of the British Empire arc as follows : 


Imports of Li 


Nc Oils in 1921. 


United Kingdom. . 
Northern Rhodesia 
Southern Rhodesia 
Union of South Africa 
Canada 

Newfoundland . . 
Trinidad and Tobago 
Hong Kong 
India . . * 

Straits Settlements 
Australia . . 

New Zealand 


. . 49,024,668 gallons, 

29,350 „ 

211,279 
2,484,878 
4,940,282 
147,686 
130,808 ,, 

1,543.806 „ 

■ • 6,899,336 „ 

•• L474.594 t. 

8,472,934 „ 

1.634,347 „ 


Total 


77,003,968 „ 
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To arrive at the Empire consumption of lubricating oils t against these atnounts 
riiust be offset the amount of lubricating oils exported, which is as Mows: 


Exports of Lubricating Oils in 1921. 


United Kingdom 

Trinidad and Tobago (taken as 1919) 

Hong Kong 

India. . 

Australia 


5479 »S 3 o gallons. 

8,501 » 

1,067,255 
966,701 „ 

29,108 „ 


Total . . 


7.55 L095 „ 

e 


As is seen from the tables, the imports of lubricating oil into the United 
Kingdom for the year 1921 amounted to 49 million gallons, and the total imports 
for the Empire to 77 million gallons. If the Empire exports of lubricants, which 
amount to 7J million gallons, be deducted from this last figure, a remainder of 
69J million gallons represents the Empire’s requirements per annum. This, 
taken at a specific gravity of 0*9, amounts to 279,000 tons. If we consider that 
this is to be manufactured from petroleum crude oil, and if the average produc- 
tion of lubricating oils on the crude oil be taken at 6 per cent, (a larger yield may 
be obtained from specially suitable crude oils), there would be required 4,650,000 
tons of crude oil as raw material. 


Empire Production of Petroleum. 

The total Empire production of petroleum (including shale oil) for 1921 
amounted to 1,965,759 tons only, or 2,145,491 tons including Egypt, the pror 
duction of the aifterent countries being as follows: 


Empire Production of Petroleum, Including Shale Oil, in 1921. 


United Kingdom 
Canada 
Trinidad . . 

India 

Sarawak 

Australia (taken as 1920) 
New Zealand (taken as 1920) 

Egypt 


145,000 long tons. 
26,792 „ „ 

336,308 „ „ 

1,247,687 „ „ 

201,572 „ 

8,000 ,, 

^00 „ 

179.732 .. .. 


Total 2,145491 „ „ 


The only source of crude petroleum in the United Kingdom at present is the 
welL afiHardstoft in Derbyshire, the total production ot which, since it was 
drilled, has been something over 1,100 tons. * 

The Canadian production of crude petroleum is of good quality, but the 
quantity is small, and but small amounts enter the lubricating oil market. The 
production of Trinidad varies in quality, some of the oil being of high quality, 
yielding large amounts of petrol and kerosene, and comparatively small yields 
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of lubricating qil distillates, but a large proportion of the production is obtained^ 
.in the form of naturally dccurring asphalt, and is therefore not available for the 
production of lubricating oil. The production of India is mainly from the 
Burma fields, a small proportion coming from Assam, and a little from the 
Punjab. The quality of the Burma oil is high, but only a very small proportion 
of it is worked up into lubricating oil. The Sarawak oil fields only date from 
1911 as producers, but the production has steadily increased, and the figure for 
1922 is slightly over 400,000 tons, the production of 1921, 201,562 tons, being 
approximately doubled. The oil is of a naphthenic type, but paraffin base oils 
have been obtained quite recently at the lower levels. The crude is of high 
quality, though sonfewlfct deficient in light fractions. At the present time 
comparatively little of it is being used for the preparation of lubricating oils. In 
Australis and New Zealand there is practically no production of lubricating oils 
at the present time. The quality of the oil found in Egypt (principally on the 
coast, near the mouth of the Gulf of Suez) is not such as to give large yields of 
lubricating oils. A refinery is now in course of erection in Australia by the 
Anglo-Persian Company for the treatment of Persian oil, and should come into 
operation in 1924 or 1925. 


Supply of Lubricants, 

The major portion of the world’s requirements of both lubricating oil and 
paraffin wax is obtained from the United States, which country produced approxi- 
mately two-thirds of the world’s crude petroleum output, and possesses an even 
greater preponderance in the manufacture ot lubricants. I he manufacture of 
lubricants and waxes is. only carried on from the better classes of crude oils, and as 
the oils of the United States are of high average quality, the refinep of that 
country have gained a preponderating position in the lubricating oil market. 
The preparation of lubricating oil is one of the higher branches of petroleuna 
refining technique, and is therefore more highly developed in the older fields of 
the United States than in the newer fields or the British Empire. 

• 

Empire Production of Lubricants, 

The only indigenous production of lubricating oils in the United Kingdom 
is that from the Scottish shale industry, and the annual production of lubricating 
oil from this source is only 2,718,001 gallons (11922). Ihe main lubricating oil 
obtained from the Scottish shale industry is a spindle oil, which is generally used 
blended with oils of petroleum origin, h will be seen that though at the present 
time a considerable amount of raw material is obtained within the British 
the production of lubricants is extremely small, and bear« a very small ratio to 

the E&pire requirements. • , . n 1 

The requirements of the United Kingdom, which, it will be seen, are more 
than one-half of the total Empire requirements, are at the present time alniost 
entirely supplied by the United States, the only serious competitor 01 the United 
States being Russia, from which comparatively small amounts of lubricating 

IX. ’ ^7 
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oils are being received at the present time. There is, however, a possibility 
' that the refineries of the Anglo-Persian Company situat&d in the United Kingdom, 
may in tfie future produce sufficient lubricating oil to meet a considerable pro- 
portion of the requirements for this country. These refineries have only recently 
been installed, and are now producing petrol, kerosene, and fuel oil, but they 
may extend their production to lubricating oil at any date. The crude oil 
employed in these refineries is obtained from Persia, which field is practically 
entirely under British control. The development of the Persian production may 
be seen from the following table, showing the world’s production, that of the 
United States, and that of the Persian fields: 

€ 

Production of Crude Petroleum (in U.S. Barrels of Forty-two U.S. Gallons). 

1921. 1922. « 

Total world’s production .. .. .. 765,066,000 854,809,000 

j United States production .. .. .. 460,639,000 557.53^ooo 

Persian production .. 14,600,000 21,909,000 

The Empire production of crude petroleum, though small,- is increasing, and 
there is no doubt that with its further development, as the average quality of 
tbe crude oil is quite high, there will be an increasing tendency towards employing 
these crude oils in the production of lubricants. In addition to this there are 
very large oil-shale fields situated throughout the Empire, and as the economic 
development of the shale industry advances, these fields may be further developed 
* and supply material for lubricant manufacture. 

For the near future, however, we shall have to rely almost entirely upon 
petroleum as a source of lubricants. 

Paraffin Wax. 

There are only certain types of crude petroleum oil which yield paraffin wax 
to any great extent, and the major portion of the Empire production of crude 
petroleum is of a type which is deficient in paraffin wax. The oils from Burma 
and Sarawak are of a naphthenic type, which is not a type which yields a solid 
paraffin. At the present time practically the whole supply of paraffin wax 
imported is obtained from the United States. 

Method of Manufacture of Paraffin Wax. 

Certain types of crude petroleum contain paraffin wax, but its occurrence is 
mainly confined to the paraffin base type. Oils of purely naphthenic origin are 
qijnllletely free from this substance. Penn^lvanian and mid-Continental oils 
are comparatively rich in wax. Some of the Texas oils contain wax, whilst |)thers 
are free from it. When the oil is distilled the paraffin wax is found to be present 
both in the distillate and in the residue, but if the residue is run to a dark steam 
refined cylinder stock, the larger portion of the wax passes to the distillate, and 
the cylinder stock may not require treatment for wax removal. In the better 
class of filtered cylinder stock the wax is removed^ prior to the oil being put on 
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the market, in distillates and cylinder stock the removal of wax is brought 

alwut by freezing the oil, or in some cases by freezing a mixture of the oil, together 
with a certain amount of naphtha (employed to facilitate the removal of the wax), 
which treatment is followed by passing the oil through a filter press, when the 
wax remains in the press in the form oi a cake, or alternatively, instead of a filter 

E ress, the w^x may be removed by means ot a high-speed centrifuge, as in the 
harpies process. The latter process gives more complete removal of the wax 
than the former process, and its use has been largely extended during the last 
few years. The removal of wax is an economic advantage not only on account 
of the value of the wax obtained, but on account ot the wax-free oil commanding 
a higher price on the market. 


Empire Rcqidrt nicnts in Paraffin I Tax. 

The requirements of the hmpire, as sljown by the import figures for 1921, 
are as follows: 
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Empire Production of Paraffin Wax. 

The production of paraffin wax in the Scottish shale industry in 1922 waa 
16,155 tons, and the production in Canada in 1921 was 4,811 tons. We may 
assume these productions to be consumed in the countries of origin, thus (caving 
some 50,000 tons to be.import(!d from foreign countries for the Empire require- 
ments. 

A very good yield of paraffin wax is obtained from some shale oils, and any 
extension of the shale industry is likely to lead to increased supplies of wax. 

The production of oil shale in the United Kingdom in 1921 was 1,966,785 
tons, and in Australia, 33,357 tons, the production of the United Kingdom being 
by far more important than that of any other country. Great deposits of oil 
shale occur in Australia, Canada, South Africa, and New Zealand, anc^ their 
exploitation may be considerably extended in the near future. The quesfiorf of 
working shale oil is lafgely one of the cost of labour, and the enormous deposits 
of the United States are for this reason almost untouched. Oil shale deposits, 
if worked, might be a source of considerably increased Empire production. 

Great improvements have been lately introduced in the method ofTetorting 
shale, and extensive developments are still taking place in this direction. 




PART IV 


INSTITUTIONS FROM WHICH INFORMATION MAY BE OBTAINED 
The following is a list of institutions from which information is obtainable : 


Institutions in the United Kingdom. 

« 

Various Parts of the Empire ; 

The Imperial Institute, South Kensington, London, S.W. 

Th^ Royal Colonial Institute, Northumberland Avenue, London, W.C. i. 

The Crown Agents for the Colonies, 4, Millbank, London, S.W. i. 

Federation of British Industries, 39, St. James’s Street, London, S.W. i. 

Department of Overseas Trade, 35, Old Queen Street, London, S.W. 1. 

Trade in Oils and Oilseeds : 

The Incorporated Oilseed Association, Exchange Chambers, London, E.C. 3. 

The London Copra Association, 79, Leadenhall Street, London, E.C. 3. 

The London Oil and Tallow Trades Association, 84, Leadenhall Street, London, E.C. 3. 

The Liverpool United General Produce Association, Ltd., 13 Rumford Street, Liverpool. 

The Hull Seed Oil and Cake Association of the Hull Incorporated Chamber of Commerce 
and Shipping. 

India : 

Trade Commissioner: H. A. F. Lindsay, Esq., C.B.E., I.C.S., 42, Grosvenor Gardens, 
London, S.W. 

Canada : 

High Commissioner :• The Hon. Sir G. H. Perley, K.C.M.G., 19, Victoria Street, London, 
S.W. I. 

Australia : 

High Commissioner: The Right Hon. Andrew Fisher, Australia House, Strand, W.C. 

New Zealand : 

High Commissioner: The Hon. Sir Thomas Mackenzie, K.C.M.G,, 413-416, Strand, W.C 
Union of South Africa : 

Acting High Commissiefner: R. A. Blakcnbcrg, Lsq., 32, Victoria Street, S.W. i. 
Newfoundland : 

Sir E. R. Bowring, 58, Victoria Street, S.W. i. 

New South Wales : 

The Hon. Sir Charles Gregory Wade, K.C., Australia House, Strand, W.C. 

Victoria : 

The Hon. Sir Peter McBride, Melbourne Place, Strand, W.C. 


Queensland : n j tir n 

Major Sir Thomas Bilbe Robinson, K.C.M.G., K.B.E., 409-410, Strand, W.C. 2. 

Sou$h Australia : * 

Agent-General: The Hon. E. Lucas, 112, Strand, W.C. 2. 

Western Australia : 

The Hon. James Daniel Connolly, Savoy House, 115, Strand, W.C. 2. 

Tasmania .* 

Agent-General: A. H. Ashbolt, Esq., 24, Queen’s Mansion, 56, Victoria Street, S.W. i. 
* 261 
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Malay States Infprmation Agency, 88, Cannon Street, E-.C. 4. 

British South Africa Company, Rhodesia House, London Wall Buildings, E.C. 2. 

Uganda, Railway Publicity Office, 57, Haymarket, S.W. i. 

Ceylon Association in London, 6, Ljmrence Pountney Hill, Cannon Street, E.C. 4. 

Straits Settlement Association, 7, East India Avenue, E.C. 3. 

West Indian Committee, 15, Seething Lane, E.C. 3. 

Institutions in Other Parts of the Empire. 

t 

In the various countries themselves information is available from such 
official institutions as the Agricultural and Forestry Departments and from 
Chambers of Commerce. * 


BIBLIOGRAPHY. 

The following references are merely intended to indicate some of the more useful sources of in- 
formation on the various subjects, and are not comprehensive. Books or articles in foreign languages 
are only included when English references are not readily available. 


Statistics, etc. : 


GENERAL. 


Oleaginous Products and Vegetable Oils (International Inst. Agric., Rome, 1923)- Area apd 
production of world’s principal oilseeds, import and export statistics, with notes on culti- 
vation, exploitation, and progress in all countries. 

Review of the Oil and Fat Markets. Published yearly, up to 1922 by Messrs. Thornett and 
Fehr, since 1922 by Messrs. Faurc, Blattman and Co. 


Trade Statistics : 

The yearly official trade returns should be consulted, such as: 

Accounts relating to Sea-Borne Trade and Navigation British India. 


SCIENTIFIC AND TECHNICAL. 

The books dealing with the chemistry and technology of oilseeds and oils arc very numerous; 

the following may be mentioned : 

General : 

Chemical Technology and Analysis of Oils, Fats, and Waxes. By J. Lewkowitsch and 
G. Warburton. 6th edition. A comprehensive work on the chemistry, analysis, and 
technology of oils, etc. 

Fatty Foods. By E. R. Bolton and C. Revis. Deals concisely with* the preparation, use8,«^cch- 
nology, and chemical analysis of oils and fats, particularly those employed for food. 

Manufacture : 

The Production and Technology of Vegetable Oils. By T. W. Chalmers. Construction and 
operation of oil presses and solvent extraction plant, equipment of oil mills, manufacture 
of oils and oilcakes, refining of oils. 
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Hydrogenation : 

The Hydrogenation of Oi]s. By Carleton Ellis. 191.9. The theory and technical use of cata- 
lysts for hydrogenation, manufacture of hydrogen, properties and uses of hardened oil«. 
Fats — Natural and %nthetic. By W. W. Myddleton and T. Hcdley Barry. 1924. Processes 
of hydrogenatic^h, and the influence of methods on the composition of the products, and 
their use in various manufactures. 

Lubrication : . 

Lubrication and Lubricants. By L. .\rchbutt and R. M. Deeley. 1920. 'Phe properties, 
preparation, uses, and examination of lubricating oils and greases of all kinds, including 
oils and fats. • 

Oilcakes and Feeding of Animals : 

The Scientific Feeding of Animals. By O. Kellner. English translation by W. Goodwin, 
Oilseeds and Feeding Cakes. Imperial Institute Monograph. 

Scientific Feeding of Domestic Animals. By Martin Kiimmer. 1923. English translation by 
^ P. Fischer. 

Oilseeds and Oils and Oilcakes : 

The following are books or general articles dealing with particular oilseeds and their products: 
Linseed. Bull. Impl. Inst., 1911, 9 , 355. 

China Wood Oil. Bull. Impl. Inst., 1913, 11, 441. 

Perilla Seed. Bull. Impl. Inst., 1920, 18 , 479. 

Hemp Seed. Bull. Impl. Inst., 10 , 94. 

Para Rubber Seed. Bull. Impl. Inst., 1911, 9 , 35; 1913, 11 , 551; 1919, 17 , 543. 

Cotfon Seed. As cotton seed is a by-product of cotton growing, information on cultivation will 
be found in Volume III. of the present series and in the various works on cotton growing. 
Cotton Seed Products. Lamborne. 

Rape Seed; Bull. Impl. Inst., 1915, 13 , 452. 

Soya Beans. The Soybean. By C. V. Piper and \V. J. Morse. 19 ^ 3 - 
Coconuts and Copra: 

The Coconut. By E. B. Copeland. 

Coconut Cultivation, By II. L. Coghlan and J. W. Hlnchlcy. 

A Practical Guide to Coconut Planting. By R. W. Munro and L. C. Brown. 19^®' 
General article on cultivation of coconut palm and utilization of products, Bull. Impl, 
Inst., 1912, 10 , 76, 264. 

Copra, Coconut Oil and Cake. Bull. Impl. Inst., 1914, 12 , 557* 

Palm Kernels and Palm Oil : 

Palm Oil and Kernels. By H. C. Bellows and if. Beckwith. 1913. 

Le Palmier a Huile. By J. AdUrn. 

De Oliepalm. By DL F. W. T. Hunger. Leiden, 1917. 

The Cultivation of the Oil Palm, By J. M. Milligan. 1914. n ;/ ■ / l r * / 

The African Oil Palm Industry. An extensive series of articles in the Bulletin of the Impenal 
Institute dealing with the occurrence, varieties, and utilization of the West African oil 
palm, the machinery for oil manufacture, and for shelling the nuts. 

Bxdl. Impl Inst., 1909, 7 , 357; 1913, IL 206; 1917, 15 , 57, 271; 1920, 18 , 209; 1921, 19 , 511. 

Palm Kernel Cake and Meal : 

Bull Impl Inst., 1914, 12 , 485. 577 ; 13 , 446; 1916, 14 , 280. 

Oil Palm in East Indies : , o • r a d c 

Investigations on Qil Palms made at the General Expcrimeptal Station of the A.V.K.U.S. 
* (Medan). Deals exhaustively with the introduction of the oil palm in the Dutch Last 
Indies, varieties, cultivation, pests and diseases, crop records, manufacture ^oil, etc. 

For short articles based on the above see Bull Impl Inst., 1920, 18 , 209; 1922, 20 , 4S1. 

Oil Palm in Malaya : 

Bull, Impl Inst., 1921, 19 , 521. 
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Palm Oil as Fuel for Internal Combustion Engines : 

Bull, des MalUres grasses^ No. i, 1921. Inst. Colon. Marseille 
Bull. Impl. Inst.^ 1921, 19 , 379, 515; 1922, 20 , 230, 499. 

Edible Palm Oil Manufacture : 

Bull. Impl. Inst.^ 1921, 19 , 64, 

“ Shea ** Nuts and Products : 

Le Karitd. By Em. Perrot. 1907. Challamel’s series on “ Les Vegetaux utiles'de I’Afrique.” 
Le Karit^. By J. Vuillet. 1911. 

Bull. Impl. Inst., 1912, 10 , 281 ; 1922, 20 , 313. 

“ Borneo Tallow ” and “ Illipe ” Nuts : 

Bull. Impl. Inst., 1915, 13 , 335; 1921, 19 , 140. 

“ Mowra ” (Bassia sp.) Seed and Products : 

Bull. Impl. Inst., 1914, 12, 609. 

Whale and Fish Oils : 

Bull. ImpL Inst., 1914, 12, 251, 429. 

Various Minor Oils and Oilseeds of the British Empire : 

Imperial Institute Report. V. Oilseeds, Oils, Fats, and Waxes. Colonial Repts. Misc., 
No. 88, 1914, Cd. 7,260. 

Reports on numerous investigations of new or little-known oils and oilseeds in the files of the 
Bull. Impl. Inst. 


RESINS. 

General : 

Varnishes and their Components. By R. S. Morrell. 1923. The sources, collection, nature, 
and utilization of varnish and other resins. 

Imperial Institute Report. II. Gums and Resins. Colonial Repts. Misc., No. 63, 1909, 
Cd. 4,971. , 

Shellac : 

Report on Lac and Shellac. By H. A. F. Lindsay, C.B.E., LC.S., and C. M. Harlow, I.C.S. 
Indian Forest Records, 1921, vol. viii., part i. 

Rosin and Turpentine : 

Turpentine: its Sources, Properties, Uses, Transportation, and Marketing. By F. P. Vieth 
and V, E. Grotlisch. U.S.A. Dept. Agric., Bulletin 898, 1920. 

The Naval Stores Industry. U.S.A. Dept. Agric., Bullet^ 229. 

hsdian Rosin and Turpentine : 

Reports on (Lac) Turpentine and Rosin. Imperial Institute Indian Trade Enquiry. 
Turpentine and Rosin from Boswellia serraia. Bull. Impl. Inst., 1919, 17 , 159. 

Kauri Copal : 

The Kauri Gum Industry, New Zealand, 1921. Official Report of Commission on New 
Zealand Industry. Abstract Bull. Impl. Inst., 1922, 20 , 331 ; 1915, 13 , 139. 

Acaroid Resin : 

Bulletin No. 6, Dept. Chemistry of South Australia. 

Bull. Impl. Inst., 1920, 18, '1^5. 

Lacquer : 

Chinese. Trans, Asiatic Soc. Japan, 1880. By J. J. Quinn. Bull. Impl. Inst., 1910, 8, 32. 
Burmese.^ BuU. Impl. Inst., 1917, 15 , 42. 
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COUNTRIES. 

For information on the products of the various countries the Reports of the .Agricultural and 
Forestry Departments should be consulted. The following references arc of interest : 

India and Burma : 

Dictionary of Economic Products of India. By Watt. 

Commercial Products of India. By Walt. 

Handbook of Commercial Information for India. By Cotton. 

Estimates of Area and Yield of Prim% Crops in India. 

Imperial Institute Indian Trade Enquiry Reports on Oilseeds and Oils. Sec also Bull. Impf, 
Inst., 1917, 15 , 353. 

Vegetable Oil Industrj^iri the Bombay Presidency. By A. F. Yuill. 1921. 

Report on the Oil Pressing Industry of Bombay. By Y. G. Pandit. 1914. 

Burma, Development of the Trade of. By A. S. Judge. Dull. Impl. Jmf., 1918, 16 , 291 
By^^a, Material Resources of. Bull. Impl. Inst., 1918, 16 , 40. 

West Africa : 

The Agricultural and Fore.st Products of British West .Africa. By G. C. Dudgeon, C.B.E. 
Forestry of West Africa. By J. C. Moloney. 

Report of Committee on West African Oilseeds, 1916. 

Minutes of Evidence of Committee on West African OiKseeds. Cd. 8,247. 

South Africa : 

The Oilseed Industry in Rhodesia. Bull. Impl. Inst., 1917, 16 , 474. 

British Guiana : 

British Guiana and the Problem of its Development. By Sir Walter Egerton, K.C.M.G., 
LL.D. Bull. Impl. Inst., 1918, 16 , 326. 

Field and Forest Resources of British Guiana. By J. B. Harrison, C.M.G., I'M.C., and C. K. 
Bancroft, M.A. Bull. Impl. Inst., 1915, 13 , 203. 

,Gold Coast : 

Trade and Agriculture of the Gold Coast. Bull. Impl. Inst., 1919, 17 , 95. 

Recent Agricultural Developments in the Gold Coast. Bull. Impl. Inst., 1922, 20 , 311. 

Cyprus : ^ 

Notes on Agriculture and Products of Cyprus. By W. Bevan. Bull. Impl. Inst., 1919, 17 , 
302, 494. 

Zanzibar : 

Products of Zanzibar^ Bull. I^pl. Inst., 1914, 12 , 337. 
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Acaroid or accroides gum. See Resins acaroid 
“ Acid oil,” 27 
Amber. See Resins 
Analysis of oils; methods of, 33 
Anderson expeller, 25 • 

Anglo-Egyptian Sudan, 208 
Anguilla, 227 

“ Aniifii.” See Resins, copal 
Antigua, 227 
Australia, 231-234 

exports and imports, 232-233 

Babassu nuts, future development, 246 
Bahamas, 229 
Barbados, 228 
Beeswdx Waxes 
Blown oils. See Oils, blown 
Borneo British, 204 
Burma, 182-183 

Cake. See Oilcake 
Canada, 225-226 
. balsam. See ^Icsins 

imports and exports, 226 
Candle-nut oil, future development, 246 
Cape berry wax, 252 
Cape chestnut, 252 
Cape of Good Hope, 218-219 
Castor seed, Burma, 183 

future development, 244 
India, 188, i89» • 

oil. iSeeOil 

and cake, 73-76 
St. Vincent, 228 
statistics, United Kingdom, 145 
Zanzibar, 223 

Catalysts for hydrogenation, 29 
Ceylon, 196-199 
China wood oil. See Oil, tung 
Coconut, desiccated, 78 
Ceylon, 197 ^ 

• oil and cake, 76-84 
See Oil, coconut 
Coconuts, Barbados, 228 
British Guiana, 229, 230 
British Honduras, 2^26 
Burma, 183 


Coconuts, Dominica, 227-228 
exports of, 78 
Fiji. 23s, 236 
Hong Kong, 204 
Jamaica, 227 

St. Kitts, Nevis and Anguilla, 227 
St. Lucia, 228 
St. Vincent, 228 
Seychelles Isles, 222-223 
Trinidad and To))ago, 229 
Uganda, 221 
Zanzibar, 223 
I Cod-oil slearine, Newfoundland, 226 
i ('ohunc nuts, 226, 253 

future development, 246 
Coir fibre, 78 

Colophony. See Resins, rosin 
I Colza. See Rape seed and oil 
Copal. See Resins, copal 
; C'pra,79 

I Australia, 232-233 
I British Guiana, 230 

i British Honduras, 226 

j exports from principal sources, 80 

Fiji, 235-236 
future development, 244 
Gilbert and Kllicc Islands, 236 
j India, 187-188 

Jamaica, 227 
Kenya, 221 
Malaya, British, 201 
manufacture of, 79 
I Mauritius, 222 

New Guinea, 236 
New Hebrides, 236 
Papua, 236 
I prices of, 82 

I St. Lucia, 228 

i St. Vincent, 228 

I Solomon Islands, 236 

Tanganyika, 224 
Tonga, 236 

Trinidad and Tobago, 229 
Uganda, 221 

United Kingdom statistics^ 147-149 
West African Colonics, 209-218 
Zanzibar, 223 
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Cotton seed and oil, 52 
Antigua, 227 

area and production of, in principal 
countries, 53 
Australia, 231 
Egypt, 206-207 
future development, 243 
Grenada, 228 
India, 183-184 
Montserrat, 227 
Nigeria, 215-216 
oil. See Oil 
prices of, 54 

St. Kitts, Nevis and Anguilla, 227 
St. Vincent, 228 
Sierra Leone, 213 
South Africa, 2 19-221 
Sudan, Anglo-Egyptiaii, 208 
Tanganyika, 224 
Trinidad and Tobago, 229 
United Kingdom statistics, 143 
Curcas nuts, future development, 247 
Cyprus, 177-178 

Dammar. See Resins, dammar 
Desiccated coconut, 78, 197 
Dhupa seed, future development, 246 
Dominica, 227 
Dragon’s blood. See Resins 

East Indies, oil palm industry in, 85 
Egypt, 206-208 

areas under cotton, 206 
Elcmi, 134 

Enzymes, splitting of oils by, 28 
Expeller, Anderson, 25 
Extraction (solvent) of oilseeds, 25 

Falkland Islands, 230 

whaling industry of, 106 
Fats, 76-98 

definition of, 21 
Fatty acids, distillation of, 28 

free, determination of, in oils, 33 
influence of, on value of oil, 3 1 , 39 
manufacture by “ fat-splitting,” 27 
separation of, by pressing, 28 
Federated Malay States, 199-203 
Fiji Islands, 235-236 
Fish oils. See Oil, fish 
Food-units, 40 

Gambia, 209-211 
Gamboge, 115, 202 


Gemsbok beans, 252 

Gilbert and Ellicejslands, 236’’ 

” Ginjelly.” See Sesame 
Glycerides in oils and fats, 2i 
Gold Coast, 209, 2ii-2fc 
” Goober ” pea. See Ground nuts 
Grass tree gum. See Resins, acarpid 
Grenada, 228 

Ground-nut oil. See Oil, Ground-nut 
Grouild-nuts, oil and cake, 69-73 

Anglo-Egyptian Sudan, 208 

Australia, 232 

Burma, 185 

Egypt, 207-208 

future development, 244 

Hong Kong, 204 * 

imports to United Kingdom, 146-147 

India, 185 

Malaya, British, 201 

Nyasaland, 220 

Rhodesia, 219 

St. Vincent, 228 

Tanganyika, 224 

Wci-Hai-Wci, 205 

West African Colonies, 209-218 

Zanzibar, 223 

Gru-gru palm, future development, 248 
Guiana, British, 229, 230 
Gum, kauri. ^SVc Resins, kauri 
Gums, classification, 114 

Hardening (hydrogcnation)'of oils, 22 
processes of, 29 
continuous process of, 30 
Hemp seed and oil, 51 

Australia, 232, 233 
Honduras, British, 226 
Hong Kong, 204 

I 

Illip^ {Bassia species) kernels, 97 
nuts (Borneo tallow), 94 

British Malaya trade, 201 
India, 178-196 

Boswellia serrata as source of rosin and 
turpentine in, 195 
castor seed in, 188 
conditions in, 190, 191 
copra in, 187 
cotton seed in, i8f 
distribution of crops, 179-180 
ground nuts in, 185 
lac-resin in, 191 
linseed in, 184 
mowra seed in, 189 
niger seed in, 189 
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India, oilseeds, general trade in, 180-182 
principal crop wegs, 179 
' poppy seed in, 189 

rape and mustard seed in, 186 
rosin in, 194 t 
sesame seed in, 186 
turpendne in, 194 

Jamaica, 227 

Kapok seed, 246 
Kauri gum. See Resins, kauri 
Kenya, 221-222 
Kisidwe kernels, 250 
Kusum seeds, 252 
• 

Lac-insect, 120 

Lac-resin. See Resins, lac-resin 

Lacquer. See Resins 

Lard. See Oil, Jard 

Lettuce seed, 251 

Lignite tar, 254 

Linseed, 51 

Australia, 231 
Burma, 183 
Canada, 225 
in Cyprus, 178 
future development, 242 
India, 184, 185 . 

Kenya, 221 
New Zealand, 234 
oil. See Oil, finseed 
Rhodesia, 219-220 

United Kingdom, imports to, 140-142 
Lubricating oils, 254-258 

Mafura or mafoureira seed, 247 
Malaya, 199 

imports and exports^ 201 
oil palfn in, 85 
source of dammar, 129 
Manila copal. See Resins, copal 
Manketti nuts, 252 
Manure, whale, 105-107 
Marine animal oils. See Oil 
Mastic. See Resins, mastic 
Mauritius, 222 
Meal (oilseed), 39 
Melon seed, 251 ^ 

* Hong Kong, 204 
Melting-point, 33 

Minor oilseeds, development of, 249-253 
“ Monkey nut.” See Ground nut 
Montserrat, 227 
” Mou-ieou ” 95 
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” Mowra ** seed, 97^ 

India, 189 

Mustard seed, Bunna, 183 
India, 186 

Natal, 218-219 

Neat’s-foot oil. See Oil 

Nevis, 227 

Newfoundland, 226 

New Guinea, 236 

New Hebrides, 236 

New Zealand, 234-235 

N’gore kernels, 251 

Nickel catalysis for hydrogenation, 30 

Nigeria, 209, 214-218 

exports, destinations of, 217 
Niger seed, India, 189 
oil and cake, 63 

Nutrient ratio of oilcakes, etc., 40 
Nyasaland, 220 

Oil, animal, 98-102 

U nited Kingdom , imports and exports, 
159-163 
bleaching, 27 
blown, 254 
Borneo tallow, 94 
castor, 74 

Australia, 232, 233 
lubrication, use of, for, 254 
Malaya, British, 201 
Rhodesia, 220 

United Kingdom, exports and . re- 
exports, 155, 156 
imports, 151 
cocoa butter, 96 
coconut, Australia, 232 
Fiji. 235, 236 
future development, 244 
imports and exports of principal 
countries, 84 
India, 195 

Malaya, British, 201 
prices of, 82, 83 
Trinidad and Tobago, 229 
United Kingdom, exports and re- 
exports from, 155, 157 
imports, 152 
cod-liver, 102 

Nev^oundJand, 226 
cotton seed, 54 

prices of, 55 

United Kingdom exports, 154, 156 
imports, 151^ 
demargarinating, 27 
dolphin, 1 14 
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• c 

Oil, drying, a2, 41-52 
• edible, refining of, 26 

expression from seeds, etc., 24 
extracted by solvents, quality of, 26 
extraction by solvents, 25 
fatty acids, removal of free, from oils, 26 
fish, 103 

and marine animal, 102 
Australia, 232 
future development, 246 
Newfoundland, 226 
United Kingdom imports and ex- 
ports, 163-165 
liver, 103 
ground nut, 72 

Hong Kong, 204 
Wei-Hai-Wei, 205 
United Kingdom exports and 
re-exports, 155, 156 


Oil, palm, 87 

basis formate contracts'; 39 
future development, 245 
grades of, 87, 88 
kernel, 157 ^ 

United Kingdom exports and re- 
exports, 155, 157, 158 
imports, 152 
for lubrication, 254 
preparation of, 87 
prices of, 89 

United Kingdon exports and re- 
eexports, 155, 158 
imports, 152 

West African Colonies, 209-218 
perilla, 50 ' 

“ phulwa butter, 97 
piassava, 251 
poppy, 51 


imports to, 15 1 

herring, 103 
illip6, 94, 97 
lard, 99 

Australia, 232 
Gold Coast, 212 
Hong Kong, 204 

United Kingdom imports and ex- 
ports, 160 
linseed, 46 

Australia, 232 
Malaya, British, 201 
New Zealand, 234 

United Kingdom, exports and re- 
exports from, 154, 155 
imports to, 151 
lubricating, 254-259 

Empire production, 257 
exports, 256 
imports, 255 

manufacture of, 254, 255 
vegetable, 254 
manufacture of, 23 
marine animal, 102 

United Kingdom statistics, 163 165 
menhaden, 103 
neat’s-foot, 98 
Australia, 232 
neutralization, 26 
non-drying, 64-76 ^ , 

oleo-oil, 99 
olive, 64 

future development, 243 
United Kingdom, exports and re- 
exports from, 154, 156 
imports to, 15 1 


premier-jus, 99 
rape, for lubrication, 254 
rape-seed, 57 
prices of, 58 

United Kingdom exports, 154-155 
imports, 151 
refining of, 26 

sale of, and associations regulating sale, 37 
sardine, 104 

seal, Newfoundland, 226 
semi-drying, 52-64 
sesame, 69 

United Kingdom imports, 151 
shale, 254 
shark liver, 114 
shea butter, 93 
sources of, 23 
soya-bean, 61 

United Kingdom exports, 154, 156 
* imports, 15 1 
sperm, 113 
sunflower, 63 
tallow (animal), 98 

Australia, 232, 233 
Falkland Islands, 230 
New Zealand, 234 
United Kingdom imports and 
exports, 16 1, 162 
Borneo, 94 

(vegetable), Chinese, 95 
Japan, 9^ 
teaseed, 246 
tung, 47 

Australia, 232 
Borneo, 204 • 

China, exports, 49 
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Oil, tung, development of production of, 242 
Hong Kong, 20f^ 

Malaya, 201 

U.S.A., cultivation of tree in, 48 
uses of, 22 * 

valuation and quality of, 31 
vegetable tallow, Chinese, 95 
Japan, 98 
whale, 104-109 

future development, 246 
Newfoundland, 226 
New Zealand, 234 
prices of, 109 • 

wood (China). See Tung oil 

Oilcakes, 39 

analyses of typical, 41 
castor, 75 
coconut, 84 

analyses of, 41 
India, 199 
compound, 39 
cotton seed, 56 

analyses of, 41 

United Kingdom statistics, 165- 
169 

ground nut, 72 

analyses of, 41 

United Kingdom statistics, 165 
linseed, 47 

analyses of, 41 

United King(lom statistics, 165-168 
palm kernel, analyses of, 41 
rape seed, 58 

analyses of, 41 

United Kingdom statistics, 165-169 
sesame, 69 

analyses of, 41 
soya bean, 61 

analyses of, 41 • 

United Kingdom statistics, 165-169 
sunflower, 63 

United Kingdom trade in, 165-170 

Oils and fats, analysis of, 32-36 

analyses of typical, 35-36 
constituents of, 22 
definitions of, 21 

OHseeds, basis of sale contracts of various, 38 
commercial valuation of, 30 
condition of, 30 ^ 
decortication of, 24 
expression of oil from, 24 
extraction of oil by solvents from, 24 
sale of, trade association regulating the, 
37 

Oilseeds, United Kingdom, imports to, 138 
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• 

“ Oleines,’* 27, 28 
Olive Oil. See Oils, olive 
Olives and olive oil, 64-66 
future development, 243 
Orange Free State, 218-219 

Pacific Islands, 236 
Palm kernel oil. See Oil, palm kernel 
kernels, 89 

basis for sale contracts, 39 
future development, 245 
prices of, 89 

United Kingdom, imports to, 149- 150 
West African Colonies, 209-218 
oil. See Oil, palm 
Papua, 236 

Para rubber seed, future development, 246 
Paraffin wax. Sec Wax 
Pemba, 223 

Perilla seed and oil, 49, 242 
Piassavaoil. 5 ccOil 

Pine, species of, used as sources of rosin and 
j turpentine, 116 
I “l>i-yu,”9S 

“ Pea nut.” See Ground nut 
Petroleum, empire production, 256, 258 
Pontianak illipd nuts, 94 
Poppy seed, India, 189 
and oil, 50 
Po-yoak kernels, 250 
Presses, Anglo-American, 24 
c.agc, 24 

Pressing. See Oilseeds, expression of 

Rape seed, 56 

Burma, 183 

future development, 242 
India, 186 
oil and cake, 56-59 
oil. See Oil, rape seed 
prices of, 56 

I United Kingdom, imports to, 142- 1 (.3 

Refractive index, 32 
Resins, 1 14-135 

acaroici, 131, 232 
amber, 134 

classification, etc., 114 
copal, 125-128 

Gpl^ Coast, 212 
Malaya, British, 202-203 
New Zealand, 235 
Nigeria, 215-216 
prices of, 127 
Sierra Leone, 214 
Zanzibar, 223 
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Resins, dammar, 129-13 1 
* Malaya, British, 202 

dragon 'sf blood, 115, 202 
elcmi, 134 

imports to United Kingdom, 170-172, 

i 73 » 174 

kauri. New Zealand, 235 
lac, 120-125 

lac-resin, ‘^cultivation of, 120 
India, 191-194 
manufacture oi , 122 
prices of, 125 

United Kingdom statistics, 172 
uses of, 124 
lacquer, 135 
mastic, 134 
minor, 131-13S 
oleo-resins, 114, 134 
rosin (and turpentine), 115-119 
grades and prices of, 119 
India, 194-196 
manufacture of, 117 
production in France and U.S.A. of, 
119 

uses of, 118 
sandarac, 133 
Rhodesia, 219-220 

St. Kitts, 227 

St. Lucia, 228 

St. Vincent, 228 

Safflower seed, oil and cake, 63 

Salt, use of, in cultivatiom of coconut, 77 

Sandarac, 133 

Saponification, technical fat-splitting, 27 
value, 33 
Sarawak, 204 
illip^ nuts, 94 
Sesame oil. See Oil 

seed, oil and cake, 66-69 

Anglo-Egyptian Sudan, 208 
Burma, 183 
Cyprus, 178 
Egypt, 207-208 
future development, 143 
Hong Kong, 204 
- India, 186-187 
Kenya, 221 
Malaya, British, 201 
price of, 69 
Tanganyika, 224 
Uganda, 221 

United Kingdom, imports to, 145 
West African Colonies, 209-218 
Zanzibar, 223 


Seychelles Islands, 222 
Shea kernels, futi;r«rdevelopment, 246 
nuts, 92; 

West African Colonies, 209-218 
Shellac. See Resins, Rc-resin 
Shorea species as source of dammar resin, 
130 

Siak beans, 94 " 

Malaya, British, 201 
Sierra Leone, 209, 213-214 
“ Sim-sim.” See Sesame 
Singapore. See Straits Settlements 
“ Soap-stock,” 27 e 
Solidifying point, 33 
Solomon Islands, 236 
South Africa, imports, 219 
Georgia, 230 
whaling, 106 

Soya beans, oil and cake, 59-62 . 

future development,, 243 
Nyasaland, 220 
oil. See Oil 
price of, 60 

United Kingdom, imports to, 144-145 
Specific gravity of oils, 32 
Spermaceti, 113 
Stearic acid, 28 

Australia, 232-233 
Stearine, Australia, 232 

United Kingdom, imports to, 163 
” Stearines,” 27, 28 
Straits Settlements, 199-263 
Sunflower, Australia, 232 
future development, 243 
seed, oil and cake, 62-63 

United Kingdom, imports to, 145 
South Africa, 219-220 

Taloro. Oil 
Tanganyika Territory, 224 
Tea-seed oil. See Oil 
” Teel ” or ” til.” See Sesame 
“ Ting-yu,” 95 
Titer (titre) test, 32 
Tobago, 229 
Tonga, 236 
Transvaal, 218-219 

Triglycerides, simple and mixed, 21, 22 
Trinidad, 229 ^ 

Turpentine, 115 
India, 194-196 
Malaya, British, 202 
manufacture of, 117 
production in France and U.S.A. of, 119 
in India of, 194 
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Turpcnfine, uses of, 117 

Twitchcll’s rea^gent for fat-splitting, 28 . 

Uganda, 221-222 

Unfederated I^alay Stftes, 199-203 
United Kingdom, animal oil imports and 
exports, 159-163 

fish* and marine animal oils, imports, 
exports, 163-165 

oilcakes, imports, exports, and re- 
exports, 165-170 
oilseeds, imports, 137-140 
re-exports, U9 

resins, imports of| 170- 172, 173- 174 
shellac, imports and exports, 172-173 
trade in oilseeds, oils, and oilcakes, 137 
vegetable oil exports, 154- 159 
imports, 150-154 

waxes, rniports and exports, 174-176 
Unsaponifiable matter, 34 

“ Varnish-gums,” 1 14 
Varnishes, 115, 127 
Venice* turpentine, 134 

Waxes, 1 09- 1 14 
animal, 113 
beeswax, 112 
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! Waxes, beeswax, Australia, 233, 234 
j Gambia, 211 

Nigeria, 215 
Zanzibar, 223 
candelilla, 1 1 1 
Cape berry, 1 1 1 
carnauha, 110 
esparto grass, 1 1 1 
insect, 112 
insect (Chinese), 113 
paraffin, 258-259 
Raphia, 111 
sperm (oil), 1 13 
spermaceti, 113 
sugar-cane, 1 1 1 

United Kingdom, imports and exports, 
174-176 
vegetable, 110 
Wci-Ilai-Wci, 205 

I West African Colonics, hritish, 209 
j Indies, Ilritish, 227-229 

I Whale oil. iSVc Oil 
Whalebone, 106, 107 
! Whaling, 104 

I Wood oil (China wood oil). See Oil, timg 
Yacca gum. See Resins, acaroid 
Zanzibar, 223 
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INDEX OF BOTANICAL AND ZOOLOGICAL NAMES 


Abies canadensis ^ 

Acrocotnia sclerocarpay 248, 253 
Agathis alba, 130 
loranthifolia, 129 
Aleurites cor data, 48 
Fordiiy 48 
moluccana, 248 
montanay 48 
epecies, 23 

Altanblackia floribunda, 250 
Arachis hypogea, 69 
Attalea cohune, 226, 247 
funiferay 248 

Balana mysticetus, 105 
Baleenoptera species, 105 
Bassia species, 94, 97 
Bauhinia esculenta, 252 
Bomhax malaharicum, 246 
Boswellia serratay 195-196 
Brassica campestris, 186 
Butea frondoso, 120 
Butyrospermum Parkii, 92 

Callitris species, 133 
Cdlodendron capense, 252 
Calophyllum Inophyllunty 252 
Canarium lussonicum, 134 
Cannabis sativa, 51 
Carapa grandifiora, 251 
species, 250 

Carthamus iinctoriuSy 63 
Ceroxylon andicola, no 
Cjupea harengusy 103 
longicepSy 194 
pallasiy 103 
Coccus ceriferus, 113 

lacca. See Tachardia 
pekyii^ 

Cocos nucifera, 76 
Copaifera Guibourtiana, 126 
Copemicia cerifera, no 
Cyanothyrsuj Ogea, 126 

Dammara australis, 125 
orientalisy 126, 129 
Daniella oblonga, 126 
O^ea, 126 
stmilis, 126 

. Dumoria Heckeliy 250 


Elceis guineensis, 84 
Eriodendron anfractuosum, 246 
Euphorbia an tisyphi Utica, in 

Gossypium species, 52 
Guizotia abyssinica, 63 

Helianthus annuus, ^ 

Ilcvea brasiliensis, 2^ 

Hopea species, 130 
Ilymcnaa courbaril, 125 
Hyperoodon r os trains, 105 

I sop ter a bornecnsis, 94 

Jatropha curcas, 247, 251 

Linum usitaiissimum, 41 
Lophira alata, 250, 251 
proccra, 250 

Madia sativa, 252 
Melanorrhnea usitata, 135 
Mesua ferrea, 253 
Mimusops Djave, 350 
Myrica species, 1 1 1 
Myristica fragrans, 252 
malabarica, 252 

Ole i Europea, 54 
Oncoba echinata, 251 

Palaquium species, 94 
Pappea capensis, 252 • 

Parinarium mobola, 250 
species, *250 

Pedilanihus pavonis, in 
Pentaclcthra macrophylla, 250 
Pentadesma butyracea, 249 
Per ilia ocymoides, 49 
Physeter macrocephalus, 105 
Pinus larix, 134 
longifolia, 116 
species, 116, 194 
succinifer, 134 
Pistachia Icntiscus, 134 ^ 
Polygala butyracea, 250 

Raphia Ruffia, 1 1 1 
Rhus succedanea, 98 
vernicifera, 98, 135 



BOTANICAL 

Rtcinod^ron africanus, 250 
'' i Rautanenii, 252 
ttuinm communis, 73 

Salvador a per ska, 251 
Schlekhera trijuga, 1 2(7, 252 
Sclerocarya Caffra, 252 
Shorea specifs, 94 
Soja hispida, 59 
Stillingia sinensis, 95 
Stipa tenacissima, 1 1 1 

Tachardia lacca, 120 
Thea assamica, 247 


AND ZOOLOGICAL NAMES 

Thea sinensis, 247 
Theobroma cacao, 

Trackylohium species, 125 
Trichilia emetica, 247, 251 


Vateria indica, 247 
Vitica moluccana, 130 

Xanthorrhoea species, 131 
Ximenia amerkana, 252 

Zizyphus jujuha, 120 
zyloporus, I2;j 
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AFRICAN & EASTERN TRADE 
CORPORATION, LIMITED. 


Merchants and ShipoTuners 

Irnportevs of Palm Oil, Palm Kernels, Gum Copal and 
similar Tropical Products 





''SHELL’ PRODUCTS 

— 1 

and some of their many uses in maintaining 
Communications throughout 'the Empire by <iAir^ 
Land^ and Water. 


(1) AIR. 

"SHELL ■' AVIATION SPIRIT. 

This is particularly suitable (or air work in that its 
constituents allow of high-compression engines being used 
without “knocking” or “pinking” taking place. The 
Royal Air Force during the late war used “Shell” 
Aviation Spirit exclusively, and since the war all the famous 
long-distance flights and races have been accomplished on 
“ Shell ” Aviation Spirit. 

(2) LAND. 

'‘SHELL' MOTOR SPIRl! AND LUBRICATING OILS. 

provide th(i^most satisfactory combination (or use in motor 
vehicles of every description. No better proof can be 
desired than the many successes gained Ty these products 
both on the track and on the road. 



“ Sh^ir' Products — (coutiuucd) 


ASPHALT. 

« 

The necessity for making roads capable of withstanding 
speedy and heavy motor traffic has proved ihe desirability 
of employing M^xphalte in their construction. 


(3) WATER. 

I'ii'fL O//'. 

Anticipating the enormous possibilities ol bucl Oil as a 
motive power, ihe Company has long since encircled the 
globe with a chain ol bunkering stations provided with up- 
to-date facilities tor the orompt supply ol fuel oil to ocean 
vessels and inland industrial plants to c()i)e with the ever- 
increasing demand. 


TAe ,y4siatic Petroleum Co,^ Ltd. 
St. Helen s Cmtrt., 

London., E.C. 3 




THE PRACTICAL PAPER TOR COMMERCIAL STATIONERY 


Piri{1^0SE — Co/jic Valley provides a hacl^groujid for husiress 
letters that rings true'—drayss attention— a)id compels respeet, 

QUALITY— Colne Valley is a Tnh Sized, Air Dried paper, 
and is maniijactiired from prst grade materials by skilled 
craftsmen. 

CHARACTER — Colne Valley is genuine, nothing fancy , elab- 
orate, or unnecessary . Just clear, straighfor^nird, British. 

This paper gives perfect results from Printing or Die 
Stamping, Your Printer or Stationer will be pleased to 
submit specimens of Letter Headings, Invoice Forms, etc. 

Envelopes to match in all commercial sizes. 


John Dickinson Co. Ltd. 

Vafer and Board Makers 

CROXLEY MILLS, WATFORD, HERTS. 



BRABY’S 
^Efclip^ Iron an<f Steel Works 

GLASGOir 

Sf^IALIZB IN THE WORLD’S NEEDS, 

W f Mamtfaciure th€ aud largest variety of 

BASHES and 0ABBMENT8. STORAGE 
BIMSand TOOL BACKS. ROOF LIGHTS 
and WEATHER BARS. GUTTERS. 
PIPES. RIDGES and VENTILATORS. 
TANKS. CISTERNS. BARRELS. CYLiN> 
OER8 and BARROWS 
SHEETS all Rises and Gauges. Black and Qaivanfeed. 

AH Hiith-Grade Steel . Best, therrforc Cheapest 



Stractmral T^kmul^n. Suit 

Sk* 4 t MaHufactnrirs and HahaHiun. 



Th« “ Br*by ' Steal Product* arc all 
of High-arade Quality and kinirh. 
►We build SIKKL BUM.DlNGS 
for EVERYTHING and make 
EVERYTHING for bUILDINGb. 


Catah^Hi's on request. 

fredk; braby & co., ltd. 

Petershill Road, Glasgow. 


INSURANCE BUSINESS 
OF 

EVERY KIND 
TRANSACTED 


Also st London, Deptford, Liverpool, 

• Palkirk, Belfast and Dublin. 
Exl>*rt Offu-ti IKJ Cannon .Sirect, l.oml.m, F ( 
Cakht.and TtUtramt : “ Hti AHY , 


Bristol. 


APPLY TO THE COMPANY’S 
BRANCHES AND AGENCIES 
THROUGHOUT THE WORLD. 



SULPHONATED OILS FOR LEATHER 

W'l: AKt .sou: MANUl ACriiRI.R.S 1)1 

KROMOLINE AND WHITCOL GREASE 

roR TANNI.RS 


DYESTUFFS CORpT)RATION ^TD. 

:70 SPRING GARDENS. MANGEIfSTER 

BRANCHES IN BRITISH 1SLI:S 

Br.idfor<! C-l.-s^ov. I.ri.,-.i.-r 1 .<>.uIom 

OVERSEAS BRANCHES AND A(;I;NC11:s 

C-iivnpore Cii)ifi>.Ard(*<. M,idrAs .'‘L'lilri-.vl kcri.tln 'Sydney 

* Dairen H.inkow Madnr.i Miilt.ui tie .l.tneiru I Ictil^in 

Delhi Monsi KaniJ Mr.ll'oijrne I'.iri'. S;>o FjuIo 'Idronlo 

Ln'tchede Kobe MiLm Pm .A‘ciife bh.vnuinu Vokolinma 


BRITISH 


Akmedabad Eioaton 

Aotritsar Bruxelles 

Barcelona Cairo 

Bombay Calcutta 
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veft. IX. — I 



THE resources 
or THE EMPIRE 


1. 1. 

P.-,r, 1. 

Crop.s and Fruits 

1 

R.r, 11. 

Meat, Iisli and 1 

IH 

- 

1 extdes 

IV. 


Fuel 

vir. 


Cliemic al.s, Byc.s 

VIII. 

Part 1. 

I'orrou.v Motal.s 

VIII. 

Pan 11. 

Non- IVri oils Me 

IX, 


Oils and Re.sin.s 


WERE ■ I’lUNTEl) ■ AND . BOUND • BY 

BILLING & SONS, LTD. 

— AND 

JAMES BURN & CO,, LTD. 

\V^Iio liavc exceptional facilities tor dealing expeditiously witli 
Large Contracts. Book Production ot eVv*ry class undertaken 
jointly ky die two (inns. Higl lost grade Catalogue and Illus- 
trated Work, foreign Languages aiul A/Vusic, are specialities. 
Clotli and Leather Binding of every description undertaken 
c. _ lor tlie 1 radc. 


Factories: PRINTING , • 

LONDON I’RINTING WORKS, 
GUll.DFORD 

ROYAL MILI.S, ESHER, SURREY 
Tel: 2» GUILDFORD 


Factorcfs : BINDING 

KIRliY STREET, HATTON GARDEN, 
LONDON 

ROYAL MII.LS, ESl(ER, SURREY 
Tf/; 29 HOLliORN (i lines) 

^ ESHER 







THE HOUSE for 
Chemicals^ Dyestuff's 
Waxes ^*Oils 

FOR AM) 

Home Export 

(^^nquiries Solk itcJ 

BROWN FOR rH,r."' 


IA)N 1 ) 0 N : 

M A N 

'HI sTl'K 

' 2 1 F.-vriiTgilon Street, Ic ( 

i.>C 

Kirltiin 

M. m'.,‘ i,.C,r'. 

“ t >T( li!iie, ( ' 111, I.ondoii 



' I clt'i'hoiK; 1 City 947'' 7 '' 

T« !r['l\i>r<' 



TJie Nortlieri Rubber Co. 

RETFORD ltd. 

IVaterprooJcrs and 
IV alerproof Qarmcnt Makers 

CD 

MANUFACTURERS o/RUBBER/®r ALL 
MECHANICAL PURl'OSLS^ RAILWAYS 


Sole Miinufacturers 

LRATHRRITE 

(PegltT s Compound) 
unetjualled (or joints, valves, hose and 
tiihing. to r<*Msl I l.F. steam, alkaline 
luiuids. oils, etc, 

CZ3 

SpCiiiilHy 

rubhi:r tiling 

in all colours and designs 


The Briton Ferry Chemical and Manure Co. 


H/ail Office : 

9, QUEEN STREET PLACE 
LONDON, E.C.4 


Works : 

BRITON FERRY. SOUTH WALES 
LLANELLY. SOUTH WALES 
LLANSAMLET, SOUTH WALES 


Specialists in 

Superphosphate and other .F.ertiiisers 
Sulphitric and Nitric Acids of All Strengths 




"THE WORLD OUR MAKKET’] 

INTRODUCING fT" Tl^DE 


THE BIG 

BRITISH BAKER 
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JOURNALS 


ESTABLISHED. 1885 
PUBLIllHED WEEKLY 


Price, 3d. per copy. Annual subscription, 17$. 6d. post free. 

The Organ of the Bread. Biscuit, Pastry, Cake, and Catering ^Trades. Caters for every 
branch of these industries - Manufacturers, Wholesalers, and Retailers. 

CONFECTIONERY JOURNAL 

Price, 2d. per copy. Annual subscription, 128. 6d. post free. ‘ 

The Organ of the Confectionery, Chocolate, and Fruit-Preserving Trades. Caters for every 
branch of these industries- Manufacturers, Wholesalers, and Retailers. 

Fertiliser and Feeding-Stuffs Journal 

Price, 4d. per copy. Published Fortnightly. Annual subscription, lOs. post free. 

The International Organ of the Fertilisers and heeding-Stulfs Industries. Caters for the 

Manufacturer, Importer, Exporter, and Merchant only- not for the Consumer of 
Fertilisers and Feeding-Stulls. 


INDIA-RUBBER JOURNAL 


ESTABLISHED, 1884 
PUBLISHED WEEKLY 


Price, 4d. per copy. Annual subscription, £1 post free. 

The International Organ of the Rubber, Asbestos, and Gutta-percha 1 rades. Caters for 
every branch of these industries— Planting, Manufacturing, Wholesaling, and 
Retailing. 


WASTE TRADE WORLD 


PUBLISHED WEEKLY 


Price, 2d. per copy. Annual subscription, 12s. 6d. post free. 

The International Organ of the Waste. Scrap, and By Products Industries^ .Caters for 
every branch of these industries. Special Overseas Numbers published twice a year. 

WE WOULD r'aThER TALK TO YOU DIRECT 

AND FORWARD SPECIMEN COPIES. ADVERTISING .RATES SENT 
TO RELIABLE FIRMs. SEND YOUR SUBSCRIPFIONS AND 


ENQUIRIES TO 


MACLAREN AND SONS LTD. 

37-38, SHOE LANE LONDON, E.C. 4 



fleniersons (Manchester) ltd. 

14 Austin Friars, Lon^n, Iv.C. 2 

India House, Whitworth St., MANCHESTER 

4 

WEST AFRICAN MFRCI lANTS 
IMP0RTI-:RS and EXI'OR I I'.RS 

• Branchrs (luou^iioul GOLD COASl . ^ 
ASHANTI AND NK'.l KIA 

a t 

SHIBPLKS 

OIM'AI.M Oil, 

I'AI At KERM'M.S 

OROIM) M IS 

and orlur West Atrican Produce 
(JLO.I'A I mss It) All. (OlNlKIls 


. 4 .. 






THELEVANTCo. 


-l TI).- 


Importers and Exporters 

WITH URANCHK 8 IN 

YUGOSLAVIA ROUMANIA 

BULGARIA AUSTRIA 

EGYPT 


Importers and Exporters 

of all kinds of 

SEEDS. OIL-SEED, 
FEEDING CAKES. 
GRAIN, BEANS, NUTS, etc. 

FROM THE BALKANS 
AND NKAK EAST. 







“ I fool/’ said My Vinimy, “that in the rush of 
hiisiiicss the advantai;es of thorouy^h and 
I’c.uular cleaning of business premises are 
not always fully realized. 

“ h you have your faclory, warehouse, and j^eiiei al 
oUlees cleaned with Vim. (he health of your employees 
improves, they hecotne moi e content and consequently 
more i)roductive, for there is a distinct relatiohship 
between clean |)remises and brij^ht luachinery on the 
one hand and improved output on the other. 

“ rherc are also the further advant^i.ues that your 
depreciation account aiul jneneral overhead expenses 
are tiecreased. 

“That is how it concerns you." 




t , , □ 

To all Shippers of Oilseeds, Nuts, etc. □ 


□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 


MacILWAINK patent BALING PROCHSSLS 

for PRESSING anS BALING 

Groundnuts^ (doltonscrul, Cfru, Ruh/u'rsct'ds, rii . 

bulk 

their on^inal 

SAVES Sea ITcight 

SAVES Inland Transport C harges 

SaWES Storage and 1 landling C hargt s 

PKEVEN 1 S 1 leating and I)('com|>osition 
PRESEKVllS the Quality 

ERi:VENTS Rillcrage 
I) M'S not in litre the kernels or seeds 

For full [)articulars please apply : 

A. W. MacILWAINP: 

INDIA IIOILSI-: 

H4, 1 .cadcnliall Sired 

LONDON, K.C. i 


T rleplionf 

Avenui- 8^74 


□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 

■ 

□ 


ADS TO BUSINESS 

iA/V£SrB£yV/V IJMITIOD specialise in the puhlit ulion of hiph- 
31 class hooks on Scientific and "technical subjects. Tlhcsc hooks 
are written b}; experts of the highest standing qpj^iaoe become textbooks 
in the different spheres with which they deal. 


RITE catalogues, mentioning the subje^s, in which you arc 
most inmrested. 


ERNEST BENN LIMITED, 



ALL • 

INDUSTRIAL 
CHEMISTS READ 

The Chemical Age 

A WEEKLY JOURNAL DEVOTED TO 
INDUSTRIAL AND ENGINEERING CHEMISTRY 



CONTAINS 

THE LATEST NEWS 

AND 

EXPERTS’ VIEWS 

ON 

INDUSTRIAL CHEMISTRY 


METALLURGICAL SECTION, MONTHLY 


The only Technical Paper which caters specially for Works 
Processes of Iron and Steel Manufadure. 


i T7he ,/InntiaI Suhscrifyiion, ,£ I : / : 0 Home, £J : 6 : 0 ,/Ihroa<lt 

copy of the C hcmical £ge ) ear Boof^ ’ * 

I: 

BENN BROTHERS LIMITED, 8, Bouverie Street, LONDON, E.C. 4, 




•Price 25 - 


’IVith U<(urt\erous flluslralioni 


W. W. MYDDLirrON, D.Sc. 


Lecturer in Chemistry, Jin klx'cL t ( 'iu\ ci sit\ n( 

AM) 

T. HLDUn BAKRV 

Editor, ^‘Journal of the Oil and i i licnua',’ A.- u 


CL d'hc lirsi practical sliuly of 
the synthetic fats and their uses 
in the various industries. 

CL I he autliors outline the 
effects of tlie composition of 
hardened oils upon manufac- 
tured articles, including soap, 
candles, marj^arine, chocolate 
' fats, and softeninfi fats for use in 
' bakery practice. 


The volume forms an important contribution to iiiJtisIrlal cbcmislrs, 
indicajinjij for the first time in the literature of the subjeOt precisely the 
dilhciilties which are encountered in utilisinj^ the hardened oils in the 
various industries and how these dilliculties overcome. 


LOND(JN 


ERNES1»BENN LLMITED.H, BouviVie St., l-'Lf L 4 




Trade ^ and ^ Technical ^ Newspapers 

PUBLISHED BY 

BENN BROTHERS Lm 

8, BOUVERIE STREET. LONDON, E-C.4 


THE CABINET MAKER AND 

COMPLETE 

HOUSE EURNISHER 

Appeals to the h'uniishinf; 'J'rade in all 
its lEanches. C'irculales tlirou^hout the 
I’ritish Isles, ('olonies and Overseas 
Markets. 

Suhscnplion [\ 5.9. all over the Woyld. 

THE ELECTRICIAN 

is de\'Oted to the application of ICleelrie 
J’ower to every Draneh of Industry, d'he 
authority on I'dec tro - Cdiernistry and 
Metal lurf„7, Tek^phony and d'ele^Maphy. 
StihsiTiplion il.K. 1 1 5s. Ahmuili los. 

THE CHEMICAL AGE 

A 1 li^h-class Journal devoted to ('hemu al 
Industry. No Chemist or Chemical 
Engineer should ne;glect to avail himstdf 
of the up-to-date information it atVords. 
Sabsi'yiption IKK. Ci is. Ahroiui Ci os. 

THE EXPORT WORJJ) and 
Commercial Intelligence 

rhe slibp- window of British Industry, 
read by buyers of British C^otls tlirough- 
out the World, Possesses an lintjuiry 
Bureau of exceptional value to all con- 
cerned in the export tr«de. 

SiihscriplioH los, to all parts of the Globe. 


THE HARDWARE TRADE 
JOURNAL 

Promotes the Interest of the Hardware, 
Metal and Machinery Trades, I'he most 
progressive advertising medium in its 
held. 

Suhscripiton 155. to all farts of the Globe, 

THE CAS WORLD 

deals authoritatively with every phase of 
the (;as Industry, and has a wide circula- 
tion amongst all concerned in the Trade. 
Sabscription (J.K. £1 8i. Abroad £i \2s, 

THE FRUIT GROWER and 
Market Gardener 

gi\es expert advice on growing and 
markets. Contains Latest news and views 
of fruit-growing and market-gardening 
areas. ^ 

Sabseription V.K. i gs. hd. A broad [i \s. i)d. 

GARDENING ILLUSTRATED 

Recognised as the authority by both 
Amateur and ProfessionabCardeners. 
Snbsi ription 13s. all over the World. 

THE 

EUROPEAN COMMERCIAL 

An Organ of World-wide Commerce. 
Published weekly if. Vienna and London, 
with Correspondej ts in every leading 
city in Europe. |’A weekly record of 
European affairs indispensable to the 
business man. * Subscription £2 2s. 
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Ernest Benn kimiled specialise in the publication of higl^-class hooks 
oft Scientific and^Technical subjects. These books are written by 
experts of the highest standing and have become textbooks in the 
different spheres with which they deal. Here are some of these 

AfDS to BUSINESS 


GAS AND FUEL 
SERIES 

COAL t AR Di;STILl.AT10N 

MODERN GAS WORKS 
Rf^ACTICE ’ 

CARBONISATION OF 
COAL 

COKE AND ITS USES. 

BY PRdfjCcT COKING 

liENZOL . • ' 

UTILISATION Of^ WASTE 
FUELS 

BY-PRODUCT AMMONIA 


ELECTRICAL 
I ENGINEERING 
I SERIES 

I INDUCTION MOTORS 

I ATOMS AND RAYS 

ELECTRICAL MINING 
INSTTG MEN I S 

ROTARY CONVERTERS 

I ELECTRICAL UANDLlNCi 
OF MATERIALS 

POLSON ARC 
GENERATOR 

I WIRELESS TEI.EGRAITIY 
i AND TELEIMTONY 


TECHNICAL 

CHEMISTRY 

CHEMISTRY OF PAINTS 

CHF.MIS IRY OF RUBBER 

PULVERISED AND COL- 
LOIDAL CLAY 


FATS NAIURAL AND 
SYNTHETIC 


MODERN GASWORKS 
CHEMISTRY 


THE "CHI MIC AE AGE ' 
DIRECTORY 


BOOKS ON AGRICULTURE, MEDICINE, 
DENTISTRY, LAW, ETC, ETC. 


DO YOU KNOW Of THEM? 

/I not, send for a catalogue to the ^IStf^lishers 

BENN BRO'THERS LTD., 8, Bouverie St.,^Loncloa, E.C. 4 
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§ 


COMMERCIAL 

AN ORGAN OF WORLD-WIDE COMMERCE 


PUBLISHED WEEKLY 

^ ^he European Commercial 
is a World Newspaper. 
It Inflows no politics : only 
hard commercial facts. 


To obtain the greater benefit from 

The European Commercial 

you mu^ read it regularly 


Sk. 


Jinnual Subscription 

■■Sv.v.v.w.v.v 42/- .v.v 

j . PoSf free 


■v.v-v.-.v/ 


LONDON: 

5, Bouverie Street, E.C. 4 


^^ontinentcl Offices . 

VIE^^A 





